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HE subject of pelvic pain is extensive and important but there is 

comparatively little reference to it in most books on gynecology. 
Pain is the symptom which most commonly causes the patient to seek 
the physician for advice and relief. Pain always concerns the physician, 
because in its various manifestations it presents the dual problem of 
interpretation and treatment. 

To a large majority of the laity and in the past, at least, to some 
physicians, mention of pain or discomfort in the region bounded by 
the pelvie girdle has indicated some disorder of the organs of reproduc- 
tion. Within the memory of many physicians now living persistent 
complaint of pain in the region of the ovaries meant almost certain 
removal of one or both of these organs. Fortunate, indeed, was the 
young woman suffering from severe dysmenorrhea, who arrived at full 
maturity still possessed of her ovaries. Even at the present time, ocea- 
sionally, the gynecologist is consulted by women who have had one and 
later the other ovary removed for ‘‘ovarian pain.’’ An astonishingly 
large number of bodily discomforts and pains have been attributed 
to disease of the pelvic organs. Woman has been described as a ‘‘frail 
creature with a headache and pain in the back.’’ Thanks to the 
emancipation of woman from the confines of garments of the Victorian 
age and from conventionalities which prevented her from participating 
freely in healthful physical exercise, she is no longer a frail creature. 
Headache may be less prevalent and some of the backache may be gone 
but there is still enough of the latter, often attributed to a pelvie lesion, 
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to try all the diagnostic acumen and therapeutic ability of the physician, 
Not only does one deal with patients who have pelvic pain caused by a 
demonstrable lesion of the pelvie viscera but one also encounters com- 
plaints of pelvie pain by patients whose pelvic organs do not reveal 
any abnormality. 

Relief of pain is necessary and the investigation of the source of pain 
often presents a most intriguing problem. The cause of pain, its manner 
of production, its anatomie pathways, its physiology, variations in its 
intensity, and its manifestations to the conscious mind have all under- 
gone careful scrutiny by anatomists, physiologists, psychiatrists, prac- 
titioners of medicine, and even by medical philosophers. Yet in spite 
of theories, in spite of study and investigation, practitioners of 
eynecology are confronted too often with patients whose complaint of 
pain does not conform to the various familiar syndromes of dysfunction 
or disease of the pelvic organs. Occasionally such pain is not susceptible 
of diagnosis and may fail to respond to various therapeutic and even 
operative procedures. 


ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS 


To advance understanding of the subject of pelvic pain it is logical 
to consider the anatomy and physiology concerned. Further information 
may be gained by an attempt to evaluate the various complaints of pelvie 
pain for which women have consulted a gynecologist. In order to aceom- 
plish this, the data from a group of records will be reviewed after the 
anatomy and physiology of the pelvic nerve supply have been discussed. 
It is hoped that a consideration of the combined academic knowledge 
of pelvie pain and its practical features may enhance understanding of 
this subject. 

In considering the subject of pelvie pain it is necessary to discuss the 
manner in which pain arises and the manner in which it reaches the 
consciousness of the individual. It is also necessary to consider the 
individual’s nervous system and physical development; heredity, en- 
vironment, tendencies and so forth are all a part of the picture. In 
many cases asthenic development or constitutional inferiority is a major 
factor. Yet one may not assume that pain is functional because the 
patient has an unstable nervous system. Also, when such a_ patient 
has more or less evident pathology in the pelvie organs, evaluation of 
the degree of pain and other symptoms may be most difficult. 

To define pain is difficult. To say that pain is a more or less severe 
sensation of discomfort, requires amplification. Pain may be described 
as a sensation which informs the sufferer either that he has been sub- 
jected to some external stimulus which is dangerous to his well-being or 
as a sensation which informs him that his body is not functioning in its 
normal manner. In considering pelvic pain the physician is concerned 
with painful stimuli carried both by the somatic¢ or voluntary nervous 
system and the visceral nervous system, which is variously called the 
autonomic or the sympathetic-parasympathetie nervous system. The 
autonomic nervous system, which maintains the internal physiologic ad- 
justments necessary to life, is automatic and involuntary in its action. 
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A review of the literature on the physiology and anatomy of visceral 
pain, as it applies to pelvie pain, reveals many controversial points and, 
in this presentation, no attempt will be made to give a detailed 
bibliography. The reader is referred to the monographs of Livingston 
and White and articles by Davis and Hamilton which give comprehen- 
sive discussions and reviews of the literature concerned. An attempt 
will be made to limit this discussion to those facts and theories which 
appear to have the most scientific basis, rather than to review the 
opinions expressed by many different authors. 

In common with other viscera, the pelvic organs receive most of their 
nerve supply from the autonomic nervous system. Efferent fibers 
emerge from the anterior roots of the thoracic and lumbar portions of 
the spinal cord. These fibers pass to the corresponding ganglia of the 
lateral sympathetic chains to join fibers from higher portions of the 
cord. Krom the sympathetic ganglia fibers emerge to form the various 
plexuses and their connections; from these plexuses fibers pass down in 
front of the spinal column and furnish innervation to the abdominal 
viscera. Branches from the solar plexus, uppermost of these abdominal 
plexuses, pass downward to form, in turn, the superior mesenteri¢ plexus 
and the inferior mesenteric plexus. Fibers from the lateral portion of 
the inferior mesenteri¢ plexus proceed downward and supply the distal 
portion of the colon, the upper part of the rectum, ovaries, and tubes. 
The major portion of the fibers from the inferior mesenteric plexus 
unite anteriorly and are joined by fibers from the four lumbar sym- 
pathetic ganglia to form the superior hypogastric plexus (the presacral 
nerve or plexus), which lies below the bifureation of the aorta and in 
front of the sacrum. Through the hypogastric plexus pass almost all of 
the nerve fibers which innervate the pelvie viscera, the nerve supply to 
the ovaries and distal portions of the tubes being the notable exceptions. 
The right and left inferior hypogastric nerves, arising from the anterior 
portion of the presacral plexus, pass down deep into the eul-de-sae to 
enter the pelvie ganglia, which innervate the uterus; fibers from the 
lateral portion of the hypogastrie plexus form the periureteral plexus, 
from which vesical and ureteral nerves arise, as well as a few fibers for 
the uterus and vagina. The course of fibers from the pelvie ganglia 
which innervate the uterus will not be described in detail; it may be 
well to state that there is no macroscopic anastomosis between the nerves 
of the two sides of the uterus or between these nerves and the nerves to 
the ovaries. Other uterine nerves, which spring from the upper part 
of the anterior border of the hypogastrie plexus, accompany the uterine 
artery. At the middle of the body of the uterus, these fibers divide into 
three branches, two of which finally enter a small ganglion the size of a 
grain of corn situated in an angle between the tube and uterus. Nerves 
from this ganglion supply the broad ligament, mesosalpinx and inferior 
portion of the tube; these fibers follow both the uterine and ovarian 
branches of the ovarian artery but do not reach the ovary. Some fibers 
from the thoracic as well as the lumbar sympathetic nerves pass down 
through the solar, mesenteric and hypogastrie plexuses and are included 
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in the nerve supply to the various pelvie organs. This will serve to ex. 
plain some of the distant pain and other widespread symptoms associated 
with pelvie dysfunction or disease. 

As an example of the intercommunication of sympathetic fibers from 
the various plexuses, I will relate the case of a highly nervous woman, 
an air swallower, who came under my care some twelve years ago, 
During the second stage of labor she swallowed sufficient air to make 
visible the distention of the stomach above the uterine fundus. When 
the stomach became distended the patient complained of epigastric dis- 
comfort and the labor pains ceased. Intubation of the stomach to release 
the air was followed by resumption of uterine contractions. Repeatedly 
she swallowed air and, as labor pains ceased, it became necessary to in- 
tubate her stomach three times before the baby was delivered. 

The parasympathetic nerve supply to the pelvie viscera arises from 
the sacral segments of the spinal cord. These parasympathetic fibers 
accompany the pelvic nerves (‘‘nervi erigentes’’) to the pelvie ganglia 
and from there supply the pelvie viscera. Probably the parasympathetie 
nerves are the evacuatory nerves of the uterus. 

Afferent fibers or sensory sympathetic nerves pursue a course similar 
to the efferent fibers with the exception of a detour through the posterior 
roots to the spinal cord. It may be said, in passing, that there has been 
a great deal of discussion as to the actual presence of afferent or pain- 
conducting sympathetic sensory fibers. Langley and Anderson were 
chiefly responsible for the idea that there were no sensory nerves coming 
from the pelvic viscera. However, there is histologic evidence that, in 
the sympathetic fibers under discussion, there are present myelinated 
nerve fibers which are identical with cutaneous sensory nerves. There 
is abundant clinical evidence that various types of neurectomy relieve 
many types of visceral pain. Both of these facts point to the presence 
of actual sensory or afferent fibers among the sympathetie fibers. Other 
explanations for the relief of pain by severance of the sympathetic 
pathways have been propounded. Among these is the hypothesis that 
the pain is relieved by the vasodilatation which is due to the interruption 
of the sympathetic nerve supply. 

Discussion of the physiology of the sympathetic nervous system in- 
eludes consideration of motor, vasomotor, sensory, and glandular 
functions. This subject is controversial, and in this discussion of pelvie 
pain an attempt will be made to limit the remarks to that function of the 
pelvic sympathetic structures which is concerned with visceral pain. At 
present most authorities accept two types of visceral pain, direct pain 
and referred pain, both from a visceral stimulus. As previously noted, 
early authors denied the possibility that there could be such a thing as 
pain coming directly from a viseus. All pain arising from a visceral 
source was explained on the basis of referred pain. Head made the 
interesting suggestion that the internal organs have not developed a 
sense of localization, such as that of the skin, so that the maximal effect 
of disturbanee may not be felt in the organ affected, but is conducted 
to that portion of the cord from which its sympathetic nerves are given 
off, sets up an irritability in that segment of the cord and from there is 
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distributed as pain or discomfort to the cutaneous areas served by that 
segment of the cord. Mackenzie stated, in brief, that when unusual 
stimuli are received in the spinal cord from a viscus, they create an 
‘Grritable focus’’ in the spinal cord which causes other impulses received 
at that level from a somatic source to be exaggerated. The viscero- 
cutaneous or irritable segment hypothesis explains hyperalgesia, sweat- 
ing, erection of hair, vascular changes, muscle spasm, and often, intense 
superficial pain, associated with visceral disease. Mackenzie’s theory 
is all right as far as it goes but he did not recognize, as did Head, the 
now accepted fact that there is another type of pain which comes direct 
from the viscera. 

The following comment may be made about direct visceral pain. <A 
certain type of stimulus must be present to produce direct visceral pain. 
Viscera are insensitive to ordinary stimuli but are sensitive to adequate 
stimuli which arise from forces which threaten to interrupt ordinary 
physiologic processes. Such adequate physiologic stimuli are rapid dis- 
tention or vigorous contraction of hollow viscera, rapid stretching of the 
capsule of a solid viscus; overdistention, crushing or stretching of blood 
vessels, and anoxemia of functioning muscular tissue. The fact that these 
adequate physiologic stimuli do exist has been proved experimentally 
and by clinical observation. That they give rise to a direct pain which 
is entirely different from referred pain appears to be an accepted fact. 
Direct pain also may result from irritation of the nerve root or inflam- 
mation of the ganglia. 

Even with combined reflex and direct sympathetic nerve response to 
pain, the pelvic organs remain relatively insensitive to pain. Morley 
emphasized the fact that most of the sensation of pain from visceral 
lesions is due to the somatic pain produced by stretching, injury, or in- 
flammation of the peritoneum. Mention has been made previously 
that diagnosis of the cause of pain and evaluation of its degree fre- 
quently must take into consideration intangible factors as well as 
pathologic changes in the viscera. For instance, the pain caused by a 
lesion of a pelvie organ may be quite localized, at first, but if the patient 
becomes anemic, exhausted from the disease, or is under nervous or 
mental strain, the pain may become of a more generalized nature until 
it finally may have no apparent relation to the affected organ. When 
such conditions obtain, treatment and even cure of the local condition 
may not relieve the patient of pain until the physical and nervous 
exhaustion are relieved. Patients who complain mostly of chronic, more 
or less widespread, pain are likely to have functional rather than strue- 
tural disorders. Certain cases of uterine or ovarian pain, so-called 
visceralgia, are perhaps psychic in origin. Sometimes violent emotions 
are followed, not only by vascular contraction of the surface vessels 
but also by contraction of the vessels of the internal organs, giving rise 
to sensations of pain. However, pain and discomfort may result from 
panniculitis in the obese, from tetany-like contractions associated with 
low calcium content of the tissues or, as mentioned previously, from 
nerve root irritation or from inflamed nerve ganglia. In the absence of 
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evidence of organi¢ disease, therefore, one should be cautious in attribut- 
ing complaints of pain to nervous exhaustion or psychalgia. 

With the assistance of Dr. Robert B. Wilson, Fellow in Obstetries 
and Gynecology of the Mayo Foundation, an analysis has been made of 
case records of women whose chief complaint was pain or discomfort 
in the pelvis. It was decided to use two avenues to approach the subject 
of pelvic pain: first, to make a statistical analysis of the frequeney and 
location of pelvic pain at various ages, and the relation of these three 
conditions to the final diagnosis; second, to scrutinize such histories from 
a clinical viewpoint, with the intention of describing certain character- 
istics of pelvie pain, which do not permit easily of statistical review. 


STATISTICAL ANALYSIS 


In order to obtain proper sampling of cases for the statistical review, 
it was decided to pull at random, from the files of the Mayo Clinic, case 
records of women who had passed the age of fifteen years and who were 
registered as patients in 1936. The records of 3,096 women were re- 
viewed, without attention to civil state, in the selection of 500 cases in 
which complaint was made of pelvic pain. These records were analyzed 
for the patient’s age, site and frequency of pain of which the patient 
complained primarily, site of secondary pain, complaints of pain in 
multiple or more than two sites, and occurrence of dysmenorrhea as the 
primary complaint. Arbitrarily, there were selected four sites of pelvic 
pain, as follows: lumbosacral region, generalized lower abdominal pain, 
lower right abdominal quadrant, and lower left abdominal quadrant 
(Table I). 

Beeause many patients complain of pain in more than one site, a table 
was made showing the number and percentage of primary and secondary 
complaints (Table II). The final diagnoses in the 500 cases were 
erouped in order of frequency. Since in some cases there was more than 
one diagnosis, it follows that more than 500 diagnoses were charted. 
In Table III is given the frequeney of various diagnoses shown as per- 
centage of patients who complained of different types of pelvic pain. In 
Table IV is shown the frequency of various diagnoses, as number and 
percentage of patients who complained of pelvic pain in three age 
ranges, each inclusive; these are, first, 15 to 84 vears, the ages in which 
acute conditions are most common ; second, 35 to 49 vears, the menopause 
and near menopause group; and third, those patients 50 years of age 
and older, the postmenopause group. 

These data will not be discussed in detail. However, there are several 
observations of interest, most of which serve to affirm clinical impres- 
sions. The number of records reviewed, 3,096, is sufficient to justify 
the statement that among women patients, 500 or approximately one- 
sixth, consulted physicians for ailments concerned with pain in the 
region of the pelvis (Table I). As these case records were picked at 
random from the general file, it follows that a much higher percentage 
of those coming under the observation of a gynecologist would complain 
of pelvic pain. Dividing the 3,096 patients by decades, and one-half 
decade, of age, it is noteworthy that pain in the region of the pelvis was 
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of more frequent occurrence in the lowest three age groups and of less 
frequent occurrence in each succeeding decade (Table I). More women 
between the ages of 30 and 50 years consulted physicians because of 
various ailments than did women of any other two decades; this ae- 
counts for the fact that more than half of the 500 patients with pain 
in the pelvic region were in these two decades. 


TABLE IT. FREQUENCY OF PRIMARY AND SECONDARY COMPLAINTS 


PATIENTS WITH| PATIENTS WITH 

PRIMARY SECONDARY 

COMPLAINT COMPLAINTS COMPLAINTS 

NUMBER} |NUMBER! [NUMBER] 

Backache 87 17.4 62 71.3 25 28.7 
Generalized lower abdominal pain| 145 29.0 120 82.8 25 17.2 
Pain lower right quadrant 123 24.6 106 86.2 17 13.8 
Pain lower left quadrant 51 10.2 45 88.2 6 11.8 
Pain with menses 42 8.4 30 71.4 12 28.6 
Multiple complaints 52 10.4 43 82.7 9 17.3 
Total 500 | 100.0 406 81.2 94 18.8 


*Based on total number of 500 patients who complained of pelvic pain. 
7Based on the total number of patients with each particular complaint. 


Study of the figures in Table II shows that when backache occurred 
it was a primary complaint in 71.3 per cent of the eases and a secondary 
complaint in 28.7 per cent, the most frequent of the secondary com- 
plaints. As would be expected, 63.8 per cent of the patients complained 
of lower abdominal pain, the number having pain in the right lower 
quadrant being greater than the number having pain in the left lower 
quadrant, owing to the relative frequency of appendicitis. 

Many diagnoses were encountered (Tables III and IV). Fourteen 
are listed, the last being ‘‘cause undetermined’’; the unlisted diagnoses, 
20 per cent of the whole, including a variety of conditions, are designated 
as ‘‘all other diagnoses.’’ Among the listed diagnoses it is of interest 
to note that the first eight, in order of frequency, are chronic nervous 
exhaustion, pelvie inflammatory disease, lumbosacral pathologic condi- 
tions, appendicitis, ovarian cysts, uterine myomas, dysmenorrhea and 
constipation. The difficulty of establishing a definite diagnosis for pelvic 
pain in many instances is illustrated by the fact that no organic cause 
for the pain was found in approximately 25 per cent of the group under 
the diagnoses of ‘‘chronic nervous exhaustion’’ (17.6 per cent) and 
‘‘indeterminate’’ (7.8 per cent). Pelvic inflammatory disease (17 per 
cent), which was the greatest single organic cause of pelvic pain, was 
relatively common and occurred with almost equal frequency in the first 
two age groups and quite infrequently in the third age group (Table 
IV). 

Pathologie change in the lumbosacral region (Table IV) was next in 
frequency (13.8 per cent) ; this condition was relatively infrequent up 
to the age of 35 years, becoming more common as age increased until 
24.4 per cent of those who were more than 50 years of age had a diag- 
nosis of some pathologie condition in this region. It was not surprising 
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TABLE III. FREQUENCY OF VARIOUS DIAGNOSES AS PERCENTAGE* OF PATIENTS WHO 
COMPLAINED OF DIFFERENT TYPES OF PELVIC PAIN 


COMPLAINT 

n 

M | ae ag 
2612 |88| 4 185 
Chronie nervous exhaustion 17.6 | 2ES | 124 9.8 | 23.5 | 26.2 | 30.8 
Pelvic inflammatory disease 17.0 4.6 | 29.7 8.9 | 25.5 | 14.3 | 15.4 
Lumbar or sacral pathologie condi-| 13.8 | 65.5 23.1 

tion 
Appendicitis 13.6 11] 9.0 | 35.0 | 11.8 4.8 5.8 
Ovarian cysts 12.4 2.3 | 15.9 | 13.8 | 15.7 | 11.9 | 13.5 
Uterine myomas 11.0 9.2} 11 8.9 9.8 | 14.3 | 11.5 
Dysmenorrhea 8.4 4.9 69.0 | 13.5 
Constipation 84 | 34 | 9.8 | 13.7 4.8 | 13.5 
Retroversion 7.2 8.0 | 4.1 6.5 9.8 4.8 | 15.4 
Cervicitis 7.2| 46) 9.7] 2.4 78 | 11.9 | 11.5 
Relaxation 5.4] 46] 10.3 | 3.3 7.7 
Carcinoma 3.2| 46] 4.1 0.8 3.9 2.4 3.8 
Endometriosis 2.6 2.8 5.9 ta 3.8 
Indeterminate 7.8 9.0 | 89 | 19.6 9.6 
All others 20.4 | 21.8 | 20.0 | 24.4 | 25.5 | 11.9 | 11.5 
Actual number of patients with |500 87 |145 {123 51 42 52 
pelvic pain 


*The percentages are based on the number of patients who made each type of 
complaint; for instance, 87 patients complained of backache and of these 19, or 21.8 
per cent, received a diagnosis of chronic nervous exhaustion; 8 or 9.2 per cent 
received a diagnosis of uterine myoma. <A patient may receive more than one 
diagnosis. Therefore, the percentages add to more than 100. 


TABLE LV. FREQUENCY OF VARIOUS DIAGNOSES, SPECIFIC FOR AGE, AS NUMBER* AND 
PERCENTAGE* OF PATIENTS WHO COMPLAINED OF PELVIC PAIN 


15 To 34 35 TO 49 


ALL AGES 50 + YEARS 
a NUM-| PER | NUM-| PER | NUM-| PER | NUM-| PER 
BER | CENT | BER | CENT] BER | CENT | BER | CENT 
Chronic nervous exhaustion 88 | 17.6 39 | 18.1 of | fee 12 | 15.4 
Pelvic inflammatory disease 85 | 17.0 44 | 20.5 38 | 18.4 3 3.8 
Lumbar or sacral pathologic 69 | 13.8 19 | 8&8 3 15.0 19 | 24.4 
condition 
Appendicitis 68 | 13.6 47 | 21.9 15 7.2 6} 7.7 
Ovarian cysts 62 | 12.4 3 14.0 29 | 14.0 3 3.8 
Uterine myomas 55 | 11.0 3 6.0 38 | 18.4 4) 54 
Dysmenorrhea 42 8.4 29 | 13.5 13 6.3 
Constipation 42 | 8.4 | TY 17 8.2 8 | 10.5 
Retroversion 36 7.2 21 9.8 15 7.2 
Cervicitis 36 2 9] 4.2 21. | 103 Gi 
Relaxation 27 5.4 5 2.3 14 6.8 8 | 10.5 
Carcinoma 16 aoe 2 0.9 () 3.4 7 9.0 
Endometriosis 12 2.6 7 3.5 5 2.4 
Indeterminate 3 7.8 19 8.8 16 Py i 4 5.1 
All others 102 | 20.4 29°} 13.5 46 | 22.2 27 | 34.6 
Total diagnoses 779 33 342 107 
Actual number of patients} 500 215 207 78 
with pelvie pain 


*The percentages are based on the number of patients of the ages specified who 
complained of any type of pelvic pain. For instance, there was a total of 215 
patients of the ages 15 to 34 years who complained of pelvic pain; of these, 39 or 
18.1 per cent, received a diagnosis of chronic nervous exhaustion. A patient may 
receive more than one diagnosis. Therefore, the ‘number’ columns total to more 
= Bony actual number of patients represented and the percentages add to more 

an 
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to find that ovarian cysts were found slightly more frequently in the 
presence of pelvie pain than were uterine myomas, and also that more 
ovarian evsts were diagnosed among younger than among older women. 
The probability of malignaney associated with pelvic pain was less 
than 1 per cent in the age range of 15 to 34 vears, inclusive; was in- 
creased with advancing age to about 3 per cent in the middle age 
‘ange and was 9 per cent among women more than 50 years of age who 
complained of pelvie pain. 


CLINICAL ASPECTS 


These data, showing the relative frequeney of pain in various regions 
of the pelvis at various ages, are of considerable interest. Discussion 
of certain symptoms of pelvic pain not so amenable to statistical 
review should have additional value. 

It is not proposed in this discussion to attempt to distinguish, by 
means of the description of painful symptoms, the various diseases 
and dysfunctions of the pelvic organs. However, there are certain 
characteristics of pain which will be described; namely, the relation 
of pain to the organ or tissue in which the painful stimulus arises, the 
avenue by which this stimulus reaches the consciousness of the individual 
and the localization by the individual of the painful sensation. 

The most definitely diagnostic type of pelvic pain is probably somatic 
pain which is produced by an irritative stimulus applied to the parietal 
peritoneum. The intensity of pain accompanying peritonitis lessens or 
stops when the friction of inflamed surfaces ceases, as for example, in 
cases of general peritonitis with accompanying paralysis of intestinal 
peristalsis and splinting of muscles of the abdominal wall. Peritoneal 
pain reaches the consciousness of the individual as directly as a painful 
stimulus applied to the surface of the body and accordingly the site 
of the sensation of pain is localized by the individual usually direetly 
at the site of the irritation. For example, the pain of acute gonorrheal 
pelvic inflammatory disease is chiefly a peritoneal pain, either the 
result of stretching of the peritoneal covering of the structures involved 
or the result of local peritonitis. Similarly, the earliest pain to be noted 
in tubal pregnaney accompanies stretching of the peritoneal covering by 
distention of the tube or is owing to the irritation of blood leaking from 
the fimbriated end. The pain accompanying acute rupture of the 
Fallopian tube is sudden and severe and is usually definitely localized. 
Very infrequently the pain accompanying an acute pelvic lesion may 
be referred to upper portions of the abdomen through strands of sym- 
pathetie nerve fibers which have followed the sympathetic chain from 
higher segments of the cord. Pain and other symptoms caused by torsion 
of the pedicle of an ovarian or uterine tumor produce a combination of 
at least two types of pain: first, localizing pain due to peritoneal injury 
and, second, a diffuse tvpe of pain caused by disturbance of cireulation 
in the tumor and accompanied by reflex gastrointestinal symptoms, such 
as vomiting. These disturbances reach the consciousness of the in- 
dividual through the reflex and perhaps the direct pathways of the sym- 
pathetic nervous system. 
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The acuteness, degree and accuracy of localization of pain produced 
by irritation of the peritoneum covering part or all of a viscus depend 
on the extent of movement and the rapidity of change in volume which 
the viseus must make in carrying on its function. It is evident that 
irritative lesions affecting the peritoneum which overlies the bladder or 
the rectum are commonly accompanied by pain whenever a sudden 
change occurs in the size of the viscus, such as that produced by evacua- 
tion or sudden distention. Due to its location in the pelvis the peri- 
toneum overlying the rectum is subjected to more insults than any other 
portion of the pelvic peritoneum. For this reason pain or discomfort 
localized in the region of the rectum is not infrequently a subject of 
complaint; it commonly occurs in the presence of inflammatory condi- 
tions in the pelvis; in cases such as tubal pregnancy, or ruptured hemor- 
rhagie ovarian eysts, accompanied by the deposit of blood in the eul-de- 
sac; as a consequence of the cyclic recurring irritation of endometrial 
implants, and as a result of adhesions which are stretched during 
physiologic activity of the rectum. Similar causes are responsible for 
certain cases of dyspareunia. Chronie adhesions in the pelvis, per se, 
are not responsible for pain unless the peritoneum involved in the 
adhesions is stretched by movement of the viseus, such as that produced 
by its functional activity, by physical activity of the individual, or by 
the manipulation of physical examination. 

Although pain of peritoneal origin is a common symptom of acute 
gonorrheal salpingitis, it is less noticeable in pelvie inflammation asso- 
ciated with thrombophlebitis or cellulitis, because these inflammations, 
especially the former, are not so frequently associated with localized 
peritonitis. Little or no pain is associated with inflammatory lesions 
of the uterine cervix unless there is involvement of the parametrial 
tissue, the sacrouterine ligaments or the broad ligaments. When pain is 
evident in this condition, it usually accompanies activity, such as 
walking, defecation, ete. Similarly, metritis or endometritis is not ae- 
companied by much direct pain but can be responsible for a severe, 
referred type of pain during contractions of the uterine muscles. 

Benign or malignant tumors of the uterus and ovaries do not ordi- 
narily cause pain. When such tumors are accompanied by pain it be- 
comes evident that some unusual complication has occurred which has 
produced peritoneal irritation or stretching, or which has interfered 
with the motor function of a pelvie viseus. The pain which ordinarily 
accompanies carcinomatous involvement of the broad ligament is of 
constant, deep, boring character. 

Mention has been made previously that the sympathetie nerve supply 
of the ovaries is entirely separate from that of the uterus and that the 
ovaries have no somatie sensory nerve supply. Many patients complain 
of pain in the region of an ovary, but it is often extremely difficult to 
assign the pain to ovarian pathologie change. True ovarian pain is per- 
haps relatively uneommon: it is usually mild and diffuse but ean be 
severe. Ovarian pain would appear to be caused chiefly by stretching 
of the capsule and partly by disturbance of the circulation or tension 
on struetures whieh support the ovary or by inflammation of these 
structures. 
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Malposition of the uterus and other pelvic organs may or may not be 
accompanied by discomfort and rarely by acute pain. Dull pain in the 
pelvis, sense of weight, bearing down, backache and aching in the thighs 
and groin associated with malposition of pelvic organs are due partly 
to stretching of supporting fibrous tissue and partly to reflex pain result- 
ing from tension on blood vessels and the sympathetic nerves which 
accompany them. Promise of relief of discomfort by operations for 
restoring the position of organs must be guarded. In many instances 
retroversion or even complete prolapse is unaccompanied by discomfort 
and many women whose pelvie organs are in normal position may relate 
all of the symptoms of discomfort noted above. 

Backache of women is commonly supposed by the laity to be due to 
some pelvie disorder. It is true, in many eases, that pelvic lesions are 
the source of pain referred through the sympathetic nervous system 
to the saeral, lumbar or even the lower thoracic regions. In even more 
cases backache arises from conditions or lesions affecting the spine 
or its supporting structures. In fact in not a few cases discomfort 
in the anterior portion of the pelvis may be referred from structural 
strain in the back or even from a lesion affecting the spinal cord or its 
posterior sensory nerve roots. 

The pain and discomfort associated with so-called  funetional 
dysmenorrhea are probably the best example of pelvie pain whieh 
reaches the consciousness of the individual through the sympathetie 
or autonomic nervous system. There is reason to think that this type of 
dysmenorrhea is caused by a hypertonicity of the uterine musculature 
with accompanying ovarian dysfunction. In attempting to determine 
whether dysmenorrhea is functional, one must bear in mind other condi- 
tions which may cause dysmenorrhea, such as maldevelopment or mal- 
position of the uterus, pathologie lesions in the pelvis, or any condition 
which may obstruct menstrual flow. One or more of these conditions 
may complicate functional dysmenorrhea and are mentioned to empha- 
size the difficulty of correctly diagnosing this condition. It is par- 
ticularly important to determine correctly the cause of dysmenorrhea 
because of the increasing frequency of operations for resection of the 
presacral nerve or plexus, performed for the relief of persistently 
severe dysmenorrhea. 

SUMMARY 


The subject of pelvic pain has been considered from three angles: 

1. The anatomy and physiology of the nerve supply to the pelvie 
viscera have been described briefly. 

2. A statistical study has been made of the ease records of 500 women 
who sought medical relief because of pelvie pain. 

3. Certain features of pelvie pain have been related from the point of 
view of clinical observation. 

It is hoped that at least some information obtained from this diseus- 
sion of pelvic pain may add to the knowledge and perhaps serve to 
improve diagnostic accuracy in the presence of this frequently encoun- 
tered and interesting symptom. 


COLLAPSE THERAPY FOR TUBERCULOSIS IN PREGNANCY* 


Warp F. M.D., F.A.C.S., R. S. Stppauy, M.D., AND 
W. J. Bauzer, M.D., Derroir, Micu. 


(From the Herman Kiefer Hospital and the Division of Obstetrics and Gynecology, 
Wayne University) 


HE problem of pregnancy and tuberculosis is not yet a settled one 

as is evidenced by the constantly growing literature on the sub- 
ject. In the past, opinion, for the most part, has been divided between 
two extremes. Some authorities held that tuberculosis, especially in 
the active forms, was so frequently made worse by pregnancy as to 
offer an absolute indication for therapeutic abortion. Others, and 
these were in the minority, were just as convinced that childbearing 
had at most a negligible effect on the outcome of the pulmonary dis- 
ease. ‘To the unbiased observer, it would seem that neither view is 
based on entirely sound data and reasoning, or indeed is free of pure 
speculation and prejudice. 

Recent trends have been toward an intermediate position. Although 
it is realized that pregnancy and delivery are always potential threats 
to the pulmonary disease, it is equally true that the danger varies 
vreatly with conditions. Indeed, in many instances the circumstances 
may be such as to involve little risk. Consequently, the procedure in 
each case should be determined by an appraisal of the probable effects 
of such factors as duration of pregnancy, parity, and type of tuber- 
culous lesion, Of greatest importance in this respect, and often the 
deciding point, is the availability of efficient treatment for the tuber- 
culosis. 

With the establishment of the value of collapse therapy in tuber- 
culosis, this treatment was early proposed for and subsequently used 
to some extent in pregnant tuberculous women. One may find ocea- 
sional reports (since 1906) concerning single cases or small series. In 
recent years these have been so generally favorable as to make one 
suspect that too often only the good results have been published. Of 
much more importance are a few reports of larger series. These we 
have been able to find only in the foreign literature. The following 
are studies published in the last decade which concern twenty or 
more cases: 


Roloff reported 70 cases with artificial pneumothorax and spoke highly of the 
procedure in pregnancy. However, he presented no statisties or statements as to the 
exact results. 

*Drs. Seeley, Siddall and Balzer were awarded the annual prize for the best 
clinical paper submitted by members of the Central Association of Obstetricians and 


Gynecologists, during the year 1938. This paper was read at the meeting held in 
Minneapolis, Minn., October 7, 1938. 
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Binet, in addition to giving the outcome in 57 cases, suggested theoretical ob- 
jections to artificial pneumothorax in pregnancy, For instance, with the ad. 
ditional load of pregnancy, would not the sudden collapse reduce the pulmonary 
circulation and oxygenation to the point of harmful asphyxia? Could not sud- 
den restriction of the field for blood oxygenation throw a load on the right heart, 
already extended by pregnancy, beyond its reserve? Might not the digestive dis- 
turbances frequently occurring with pulmonary collapse plus those of late preg- 
nancy necessitate interruption of the treatment? He answers that these Ppossi- 
bilities are practically nonexistent. Of his 57 patients, 5 died, 9 were worse, 
and 43 were improved or at least not harmed. Somewhat better results were 
obtained in those becoming pregnant in the course of treatment than among those 
in whom tuberculosis became evident during pregnancy. He also ineluded 5 in- 
stances of therapeutic abortion and artificial pneumothorax with good results. 
It is regrettable that there was no definite statement as to the duration of treat- 
men and observation post partum. 

Migliavacca reported the results in 26 cases with artificial pneumothorax and 
phrenic nerve operation. Over one-third were classified as having far advanced 
(Turban TIT) lesions. It is to be noted that 10 were treated by therapeutic abor- 
tion as well as collapse. One aborted spontaneously, 2 delivered prematurely, 
and 13 at term. After a year 75 per cent of the entire group were improved, 
10 per cent worse, and 15 per cent dead. Among those without therapeutic 
abortion, there were 3 deaths, a mortality of 19 per cent. 

Rist and Jottras divided their cases into two series. Those in the first 
group became pregnant in the course of collapse treatment, and those in the see- 
ond had pneumothorax started sometime during pregnancy. In the first series 
of 58 women there were 13 deaths within two years after delivery; 7 were worse 
or unimproved; while 38 or 65.6 per cent had favorable results. Where collapse 
therapy was started during pregnancy, there were only 33 out of 74 (45 per cent) 
with good results. In general, the earlier artificial pneumothorax was begun, 
the more favorable was the outcome. Rist and Jottras contend that their figures 
demonstrate a definite ill effect of pregnancy on tuberculosis, but believe that 
collapse therapy considerably diminishes the indications for therapeutic abortion. 

Praloran’s 80 patients were given collapse therapy principally by artificial 
pneumothorax, phrenic nerve operation, or by both. His statistical study is ap- 
parently restricted to pregnancy, labor and, in some cases, the puerperium up to 
2 maximum of two months. During this limited time 2 patients died, 3 were 
worse, and 12 unimproved. Collapse therapy had little effect on pregnancy, as 
only 2 aborted and 6 had premature labor. He believed that the premature la- 
bors were due to progression of the disease rather than collapse therapy, as all 6 
mothers either died or became worse. The 72 babies born at term weighed be- 
tween 3,000 and 4,000 gm. for the most part. 


It can be seen from these reports that, in spite of various enthusiastic 
opinions, the result of collapse in pregnancy is not uniformly favor- 
able. Obviously, this is to be expected with such a serious disease as 
tuberculosis. However, inasmuch as collapse therapy has been pro- 
posed as a welcome substitute (at least to some extent) for therapeutic 
interruption of pregnancy, we should like to know more specifically 
to what degree the effect of pregnancy can be ameliorated. In regard 
to this point, we have been unable to find any good comparison of 
results for pregnant patients with and without collapse therapy. 
Among other desirable but insufficient data are (1) more information 
regarding the results in different types and grades of pulmonary in- 
volvement, and (2) further knowledge of the effect of this treatment 
on pregnancy. 
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The material at Herman Kiefer Hospital offers an unusual oppor- 
tunity for the study of the effects of pregnancy on tuberculosis and 
of tuberculosis on pregnancy, with particular reference to the influ- 
ence of collapse therapy. The patients studied were delivered on the 
obstetric service and were all treated for their pulmonary condition 
on the tuberculosis division of the same hospital. During the period 
covered by our investigation there was only one interruption of preg- 
naney for tuberculosis. This permits a comparison of results which 
for practical purposes is uncomplicated by consideration of thera- 
peutie abortion. 

MATERIAL 


During the seven years (1930 to 1936) covered by our study, there were 
delivered a total of 109 tuberculous women who received adequate treatment 
for at least one year after delivery or died while under medical care during that 
time. It was thought that this period would be suitable for the recognition of 
the effects of childbearing on the tuberculosis. Fifty-four of these patients were 
in the hospital for not less than two months before delivery, and received col- 
lapse therapy during this time. Twenty-two had phrenic nerve operations, 21 
artificial pneumothorax, and 11 both. (For various reasons, pregnaney after 
thoracoplasty was not considered here but will be investigated separately.) 
Eleven women were hospitalized for a sufficient period before term (at least 
two months) to permit collapse therapy, but they either refused this treatment, 
or it was considered to be unnecessary or unsuitable for the pulmonary condition. 
The remaining 44 patients were in the hospital for less than two months ante 
partum, or were treated through the outpatient service only, or were first seen 
as obstetric patients at labor, and had received little or no treatment for their 
tuberculosis. All of the 109 women were transferred to the tuberculosis service 
seven to ten days after delivery, where they received the treatment indicated 
in the opinion of the phthisiologists. In many instances this ineluded collapse 
therapy. We have for comparison then, three groups of patients with the same 
adequate care post partum, but differing widely in the type of treatment given be- 
fore delivery. 

In a comparison of the results for obstetric patients with tuberculosis, a knowl- 
edge of the nature (extent and character) of the pulmonary lesions in the dif- 
ferent groups is essential. All of our patients had adult types of tuberculosis 
and were classified in regard to the extent of the lesion according to the ‘‘Diag- 
nostic Standards’’ (1931) of the National Tuberculosis Association. In this 
system the Roman numeral ‘‘I’’ is used for minimal, ‘‘II’’ for moderately ad- 
vaneed, and ‘‘TIT’’ for far advanced lesions. In addition at Herman Kiefer 
Hospital, the character of the lesion is graded according to the tissue reaction 
(fibrinoid or nodular as opposed to pneumonie or infiltrative) by the letters 
‘A’? §*B,’? and ‘*C.’’ The main significance of this is found in the fact that 
the prognosis for a relatively inactive ‘‘A’’ is much better than that for a 
progressive ‘‘C’’ lesion of the same degree of involvement, with that for ‘‘B’’ 
lving between. In Table I the cases in the group with collapse therapy and in 
the two groups without collapse therapy are shown according to this classification. 

From Table I it ean be seen that patients with far advanced tuberculosis (IIT) 
made up a slightly larger proportion of the groups without collapse (45 and 39 
per cent) than with collapse (35 per cent). Moderately advanced involvement 
(II) was much more frequent in the group with collapse therapy, while the more 
favorable minimal tuberculosis (1) appeared more frequently among the cases 
without collapse therapy. Those entered as not classified had arrested, quiescent, 
or very early though definite lesions. Naturally, the majority of these highly 
favorable cases fell into the series without collapse. With one possible exception 
then, the differences compensate for each other to quite a degree, and it would 
appear that the three groups with or without collapse were fairly comparable 
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TABLE I, EXTENT AND CHARACTER OF TUBERCULOSIS IN CASES WITH AND WitHour 
COLLAPSE THERAPY BEFORE DELIVERY 


WITHOUT COLLAPSE WITHOUT COLLAPSE” 
WITH COLLAPSE THERAPY. TREATED IN THERAPY. NOT 
THERAPY HOSPITAL BEFORE TREATED IN HOSPITAL 
DELIVERY BEFORE DELIVERY 
IIIA 0 0 1 
IlIB 19 4 9 
IlIc 0 1 7 
ITA 0 1 1 
IIB 24 0 10 
IIc 0 0 0 
IA 5 0 8 
IB 5 4 4 
Ic 0) 0 0 
Not classified i! 1 4 
Totals 54 11 44 


in regard to extent and character of the pulmonary conditions. The possible 
exception is found in the fact that all of the most serious cases (LITC) were in 
the groups without collapse treatment. This will be referred to later. 


COMPARATIVE MATERNAL RESULTS 


The gross mortalities for the three groups during a period of one 
year after delivery were: (1) Six in 54 cases with collapse therapy 
during pregnancy; (2) 1 in 11 with hospital treatment before delivery 
but without collapse; and (3) 16 in 44 with little or no prenatal hos- 
pital treatment. All deaths occurred after delivery, and were due to 
tuberculosis except possibly one in the first group. This woman had 
been sent home with her tuberculosis arrested but died just at the end 
of the year while under the care of a private physician who could not 
be traced. 

As indicated previously, the 3 series are very similar in regard to 
tuberculosis prognosis, except for the & very grave cases (IITC) found 
in the two groups without collapse. It might be argued that the 
tuberculosis in these cases was possibly of a favorable type originally 
and became unfavorable due to the influence of pregnancy. However, 
as this is not certain, and as their elimination makes for better com- 
parison of results in the period after delivery, they are not included 
in Table IIT and subsequently in this particular section of the paper. 


TABLE II. RESULTS IN THE First YEAR AFTER DELIVERY FOR THREE SERIES OF 
TUBERCULOUS WOMEN 


WORSE OR 


SERIES ARRESTED | IMPROVED UN- DEAD TOTAL 
IMPROVED 
With collapse therapy 6 38 d 6 (11%) 54 
Without collapse therapy 2 7 0 1 (10%) 10 


but with prenatal hos- 
pital treatment 

Without collapse therapy 11 10 
or prenatal hospital 
treatment 


9 (24%) 3 


| | 
— 
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Although the groups in Table II] are not large enough for definite 
conelusions, the differences are sufficient to indicate the advantages 
of prenatal hospital treatment for tuberculosis, with and without col- 
lapse therapy. This is shown not only in the mortality rates for the 
year post partum, but also in the much higher incidences of arrested 
and improved tuberculosis following prenatal hospital treatment. At- 
tention is again called to the fact that the above results cannot be at- 
tributed to differences in the tuberculosis since elimination of the very 
grave cases from those without collapse has given all groups nearly 
the same prognosis so far as the pulmonary conditions are concerned. 
Actually the advantage, if any, ensuing from this elimination of cases 
would be in favor of the series without collapse therapy. Apparently, 
then, pregnancy has a serious effect on untreated tuberculosis which 
cannot be compensated for by the very best treatment after delivery. 

No such clear-cut conclusion regarding the advantage, or not, of 
prenatal collapse therapy can be drawn from a comparison of the two 
series receiving hospital care during pregnancy, since these groups 
do not present a true contrast in treatment. These patients were all 
hospitalized for a sufficient time to have permitted collapse therapy, 
and with only a few exceptions the procedure chosen in each ease 
was that which was considered by the phthisiologists to be most suit- 
able for the individual pulmonary condition. <A striking exception is 
the one patient in the second group who died post partum after per- 
sistently refusing collapse therapy during pregnancy. One can only 
conjecture as to the outcome had she followed advice. However, the 
instance in no way detracts from our high opinion of the aceuraecy 
shown by our phthisiologists in the choice of appropriate treatment. 

From the literature and also from the general statistics for tuber- 
culosis at Herman Kiefer Hospital, it appears that the results obtained 
for the patients receiving hospital prenatal treatment approached 
those to be expected in a group of nonpregnant women with compa- 
rable types of tuberculosis. From this it might be thought that the 
problem of tuberculosis and pregnaney could be solved by the pro- 
vision of modern treatment for the tuberculosis, which would include 
collapse therapy in most cases. Though recognizing this to be true in 
great part, we believe from a careful analysis of our data that, in at 
least a few instances, pregnancy may be a cause of irreparable damage 
and death in spite of the most ideal tuberculosis treatment. This 
point will be discussed later. 


COMPARISON OF EFFECTS ON PREGNANCY AND THE CHILD 


The patients with collapse therapy in pregnancy were remarkably 
free of the well-known difficulties and dangers associated with this 
type of treatment. Dyspnea never occurred to any troublesome de- 
gree, and pleural effusion with pneumothorax made necessary cessa- 
tion or limitation of this type of collapse in only a few eases. Diges- 
tive disturbances were of no practical importance except for one in- 
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stance of excessive and intractable vomiting which required pre- 
mature induction of labor. This may or may not have had some con- 
nection with unilateral phrenic nerve operation in pregnancy. 

Premature labor occurred in all groups approximately twice as fre- 
quently as among the general run of obstetric patients at this hospital. 
In the series of 54 with collapse therapy, there were 11 premature 
labors; in the 11 with hospital prenatal treatment but without collapse 
therapy, there were 2; and among the 44 with little or no hospitaliza- 
tion before delivery, there were 14 premature labors. There is no in- 
dication from these figures that collapse therapy was a factor in caus- 
ing premature interruption of pregnancy. On the other hand, since 
the usual causes (syphilis, toxemia of late pregnancy, etc.) played 
little part here, it does seem that pulmonary tuberculosis, in itself and 
irrespective of type of treatment, was to blame to some degree. 
Among the 11 premature labors in the first group, there was the one 
induction because of persistent vomiting, and another patient had 
placenta previa. The remaining 9, however, and all of those in the 
other groups had no demonstrable cause. Although it is generally 
conceded that there are always an appreciable number of premature 
labors which are not definitely explainable, the incidence in these 
tuberculous women was so far beyond ordinary expectations as to 
implicate tuberculosis as a cause. Naturally, there was a high mor- 
tality (87 per cent) among the premature babies, but none, including 
those who died and were subjected to post-mortem examination, showed 
any evidence of congenital tuberculosis. 

Where the pregnancies did go to term, there was no evidence of 
any great effect on the babies from the pulmonary condition. All term 
babies lived and were discharged in good condition. The 48 born of 
mothers who had collapse therapy during pregnancy had an average 
birth weight of 7 pounds and 61% ounces, with approximately 85 per 
cent weighing 6 pounds or over. Those in the group with prenatal 
hospital treatment but not collapse therapy, and those in the series 
with little or no treatment before delivery averaged somewhat smaller, 
6 pounds 13 ounces, and 7 pounds one ounce, respectively. Ilowever, 
they also did well in general. None of these babies born of tuberculous 
mothers were put to breast. 


ADDITIONAL DATA REGARDING PATIENTS WITH COLLAPSE THERAPY 
DURING PREGNANCY 

In addition to the foregoing comparisons between the different groups, 
we found that a more detailed study of the series with prenatal col- 
lapse therapy vielded interesting information. In the first place, 
though the mortality rate for the group as a whole was quite good 
from the standpoint of usual expectation in tuberculosis, there were 
some individual patients who were apparently incompletely protected 
against the effects of pregnancy and suffered very serious results. For 
example, a patient after two vears of treatment in the hospital was 
discharged with the tuberculosis arrested and became pregnant three 
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months later. Because of reactivation of the lesion, she was admitted 
to the hospital in the fifth month of the pregnancy, but in spite of 
artificial pneumothorax, there was rapid progression with death three 
and one-half months after delivery. Four others were admitted early 
in pregnancy when therapeutic abortion was considered but was dis- 
carded because of the seemingly favorable prognosis. The disease 
progressed somewhat during pregnancy and then rapidly in the puer- 
perium with the result that two died in the first year, one within two 
vears, and the fourth was still in a serious condition at the end of 
fifteen months. It is granted that such results are also seen in the 
nonpregnant, and consequently, it is not easy to say in a given case 
to what extent pregnancy is responsible for the tragedy. However, 
failure of treatment to control progression during pregnancy would 
seem to be so nearly a sign of the woman’s doom as to justify thera- 
peutic abortion, provided, of course, that the pregnancy was still in 
the early months. Actually, we believe this to be the very minimum 
to which indications for therapeutic abortion should be restricted, even 
where ideal treatment is available. 

Type of Collapse Therapy.—aAs noted before, our study was confined 
to pneumothorax and phrenic nerve operations during pregnaney and 
did not include thoracoplasty. The kind of collapse therapy selected 
for each case was apparently determined according to its suitability 
for the type of tuberculosis and bore no relationship to the presence 
of pregnancy. Phrenic nerve operation was performed in 22, pneumo- 
thorax in 21, and both in 11. A review of these cases in regard to 
the effects of collapse therapy on pregnancy and labor and the pro- 
duction of dyspnea and other symptoms offers no reason for recom- 
mending one procedure rather than the other since serious complica- 
tions were absent in all groups. The differences in mortality—phrenie 
operation, 1 (4.5 per cent); pneumothorax, 3 (14 per cent); and 
pneumothorax plus phrenic operation, 2 (18 per cent)—seemed to be 
related to the definitely larger proportion of the more serious cases 
in the last two groups rather than to the procedures employed. The 
majority of those in the third group were subjected to phrenic nerve 
operations as well as pneumothorax because of unsatisfactory results 
from the latter operation, for bilateral disease, or for the purpose of 
producing persistent collapse. 

Type and Extent of the Tuberculosis—As noted before, in the pa- 
tients treated by collapse therapy, no serious ill effects of this treat- 
ment could be definitely demonstrated. This was true regardless of 
the type or extent of the tuberculous lesions. In other words, there 
seems to be no contraindication to collapse therapy because of preg- 
nancy no matter how severe the pulmonary lesion may be. 

Table IIT seems to indicate that no reliable prognosis as to outcome 
in pregnant patients treated with collapse therapy can be made from 
the type and extent of the lesion alone. Although 4 of the 19 patients 
with the most serious lesions (IITB) were dead at the end of a year, 
13 were actually arrested or improved. On the other hand 2 of the 5 
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TABLE III. THE RESULTS OF COLLAPSE THERAPY IN PREGNANCY ACCORDING 1 
TO THE 
TYPE OF TUBERCULOUS LESION. PATIENTS TREATED FOR ONE 
AFTER DELIVERY 


UNIMPROVED 
TYPE ARRESTED IMPROVED pages nie DIED TOTAL 
IIIB 1 12 2 4 19 
IIB 4 18 2 0 24 
IA 0 5 0 0 5 
IB 0 3 0 2 5 
Unclassified 1 0 0 0 1 
Total 6 38 4 6 54 


patients with the presumably much more favorable IB involvement 
were dead by this time, while the intermediate type IIB had much bet- 
ter results than either of the other two. This disparity in results may 
be explainable on the basis of the small number of cases involved or 
perhaps is due to some unknown factor or faetors. The important 
point is that with collapse therapy, and regardless of the kind of 
tuberculosis, 44 (81 per cent) of 54 cases were actually arrested or 
improved at the end of a year after delivery in spite of pregnancy 
and labor. 

Time of Beginning Treatment.—The general impression gained from 
the literature is that the prognosis for patients in whom tuberculosis 
had been discovered and treated before the occurrence of pregnancy 
is better than in those who first become aware of their tuberculosis 
and begin treatment sometime during the course of pregnancy. The 
results in our 54 cases seem to confirm this belief, as illustrated in 
Table IV. 


TABLE IV. RESULTS ONE YEAR Post PARTUM ACCORDING TO INSTITUTION OF Hospt- 
TAL TREATMENT BEFORE OR DURING PREGNANCY 


UN- 
ARRESTED | IMPROVED | DIED TOTAL 
Treatment begun before 3 (16%) |14 (74%)|] 1 (5%) | 1 ( 5%) 19 
pregnancy 
Treatment begun during 3 ( 9%) |24 (68%)| 3 (9%) | 5 (14%) 39 
pregnancy 


When treatment (with or without collapse therapy) was started 
before pregnancy, 90 per cent of the patients showed arrested or im- 
proved pulmonary lesions one year after delivery, as opposed to 77 
per cent when treatment was first begun during pregnancy. Careful 
examination of our material showed no good reason for this difference, 
except the duration of treatment, and consequently we can neither 
confirm nor deny any of the other explanations found in the literature. 

It should also be noted that where institution of early collapse was 
a part of the treatment, results at the end of a year were especially 
good. Of the 18 patients so treated before pregnancy (2) or in the 
first trimester of pregnancy (16), only one died and the remaining 
17 (94 per cent) were either arrested or improved. 

There is a common belief that collapse therapy should not be begun 
late in pregnancy because of the probability of respiratory and other 
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difficulties. The results in our series indicate the direct opposite, since 
among the 20 cases with such treatment instituted in the last trimester 
there were none with serious trouble or discomfort. Phrenic nerve 
operations were done in 11, pneumothorax in 9, and both operations 
in one instance for bilateral tuberculosis. Actually, pneumothorax 
collapse was begun in four patients and phrenic nerve operation was 
done in one ease as late as the last month of pregnancy without im- 
portant disturbance. 

Race.—Although it is generally conceded that negroes as a race show 
less resistance to tuberculosis than do whites, there is little or no dis- 
cussion of this in regard to pregnancy and tuberculosis. We have 
failed to find a single report of a negress who received collapse therapy 
during pregnancy, though there no doubt have been such eases in this 
country. Among our 54 tuberculous women with collapse therapy dur- 
ing pregnancy, there were 10 negresses. The distribution of the two 
races in regard to type of lesions, time of treatment, ete., was approxi- 
mately the same, and yet the results were strikingly different, as shown 
in Table V. 


TABLE V. RESULTS ONE YEAR Post PARTUM FOR NEGRO AND WHITE WOMEN TREATED 
BY COLLAPSE TITERAPY DuRING PREGNANCY 


| UNIMPROVED 
STE >ROV IE 
ARRESTED IMPROVED DIED TOTAL 
Negro 1 a 1 3 (30%) 10 
White 5 33 3 3 (7 %) 44 


Table V indicates that tuberculous negresses who bear children may 
do badly in spite of collapse therapy. Such an outcome might be ex- 
pected, but its actual demonstration is clinically important. More- 
over, the statistical aspects of this observation are also of no little 
importance when it is seen that less than one-fifth of the group ac- 
counts for one-half of the mortality. Certainly, the point should be 
taken into account whenever results from different clinics are com- 
pared. 

Parity.—It has been stated with various explanations, that tubereu- 
lous women who are pregnant for the first time generally fare better 
than those who have previously borne children. Our group of 54 pa- 
tients with collapse therapy included 18 primigravidas and 36 women 
who had been delivered of one or more term or premature children. 
Results for these are tabulated in Table VT. 


TABLE VI. RESULTS ONE YEAR Post PARTUM FOR TUBERCULOUS PRIMIGRAVIDAS AND 
MULTIGRAVIDAS TREATED WITH COLLAPSE THERAPY DURING PREGNANCY 


UNIMPROVED 
ARRESTED IMPROVED OR WORSE DEAD TOTAL 
i 5 1 3 (17%) 18 
Para ii plus 1 29 3 3 ( 8%) 36 


Table VI shows a higher mortality for primigravidas. On the other 
hand the proportion of those who were improved or arrested at the end 
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of a year was approximately the same, 14, or 78 per cent, for the primi- 
gravidas and 30, or 83 per cent, for multigravidas. Correction for race 
made no essential difference in the results. However, the relatively 
larger number of the most serious cases among the primigravidas ‘i 
important. In any event, it is evident that the smallness of both 
series precludes definite conclusions. 

Bilateral Tuberculosis and Bilateral Collapse Therapy.—A_ compari- 
son of results for patients with unilateral tuberculosis and for those 
with bilateral involvement is shown in Table VIT. 


TABLE Resutts ONE YEAR AFTER DELIVERY FoR PATIENTS Witit UNILATERAL 
AND Witt BILATERAL TUBERCULOSIS, TREATED BY COLLAPSE 
THERAPY DURING PREGNANCY 


UNIMPROVED 


ARRESTE MPROVE 
ARRESTED | IMPROVED |G) Worgy DEAD | TOTAL 
Unilateral tuberculosis 1 18 a 2 ( 9.0%) | 2 
Bilateral tuberculosis 5 20 3 4 (12.5%) | 32 


It is not unexpected that women with bilateral tuberculosis who go 
through the strain of pregnancy and labor should have a higher mor- 
tality at the end of a year than those with only one side affected, The 
surprising thine is that the difference is no greater than that shown 
in Table VII. The more so when it was found that 16, or 50 per cent, 
of those with bilateral disease were classified, on the findings in the 
more affected side, as having the serious IIIB involvement as com- 
pared to only 3, or 13 per cent, of those in the group with only one 
lung involved. In other words, 32 women with bilateral tuberculosis, 
of whom one-half had far-advaneced lesions in the more involved side, 
were carried through pregnancy and labor with 25 (78 per cent) 
arrested or improved and only 4 (12.5 per cent) dead at the end of a 
year following delivery. Such results speak highly for collapse therapy. 

In reviewing the literature, we have found only a few case reports 
where the apparently radical procedure of bilateral collapse was per- 
formed. Four of our most seriously ill patients with bilateral disease 
were subjected to this treatment. Bilateral pneumothorax was_per- 
formed on two patients, and on the other two artificial pneumothorax 
was done on one side, and phrenic nerve operation on the other. All 
patients were remarkably free of symptoms though two went into labor 
somewhat prematurely. <All babies survived. One of the mothers died 
four months after delivery, while another was somewhat improved at 
the end of a vear. A third was made worse and was still in a pre- 
carious condition fifteen months later. The fourth failed to improve 
and finally died on the third day after a thoracoplasty operation. 
Poor results in these cases were apparently due to the severity of the 
tuberculosis. The important point is that bilateral collapse therapy 
seems to be practicable in pregnancy. 

Anesthesia.—Many of our patients were delivered without anesthesia, 
especially in the earlier years. More recently, there was an increasing 
and satisfactory employment of analgesic drugs, with resort to spinal 
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or local infiltration anesthesia in operative deliveries. For some 
reason, ether anesthesia was unfortunately given in five of the early 
cases, and it is worthy of note that two of these patients died later. 
We are in accord with the accepted opinion that ether is contraindi- 
cated in pulmonary tuberculosis. 

Results After Two Years.—As stated before, we considered the first 
year following delivery as sufficient time to show the effects of preg- 
nancy and labor on the patients with collapse therapy. However, re- 
sults from at least one carefully studied series (that of Rist and Jot- 
tras) were calculated for two years. In our series, if we eliminated 
the 12 for 1936, there were 42 patients who were delivered at least 
two years before Jan. 1, 1938. It was possible to definitely trace 29 of 
these for two vears or more, and the results are shown in Table VIII. 


TABLE VIIT. Resuutts Two YEARS oR More AFTER DELIVERY FOR TUBERCULOUS 
PATIENTS RECEIVING COLLAPSE THERAPY DURING PREGNANCY 


UNIMPROVED 
MPROVED TOTAL 
ARRESTED IMPROVE DEAT 


10 10 | I 8 (28%) | 29 


Of the remaining 13 patients, 6 were discharged from the hospital 
as arrested. Five others were considered sufficiently improved to be 
released for care in the outpatient clinic, but failed to report or else 
disappeared from there later. The remaining two were greatly im- 
proved when discharged, one being sent to another hospital and the 
other to her private physician. If we should arbitrarily assume that 
the arrested cases were well at the end of the two-year period (which 
is probable), and that all seven classified as ‘‘improved’’ either died 
later or became worse (which is unlikely), there would be 26, or 62 
per cent, with good results at least two vears after delivery. Sueh 
results are definitely better than those in the series reported by Rist 
and Jottras. In fact, our figure compares well with that obtained in 
their most favorable group. composed of the patients with collapse 
therapy begun before pregnancy. Incidentally, we believe that this is 
the only approach to a fair comparison which can be made between 
our results and those reported in the literature because of differences 
or uncertainties regarding the length of observation periods and _ be- 
cause of such varying factors as therapeutic abortion, type of tuber- 
culosis, and race. 

SUMMARY AND CONCLUSIONS 


Opinion regarding collapse therapy in pregnant tuberculous women 
is generally favorable. That collapse therapy represents a great ad- 
vance in treatment seems certain. However, a review of the few sizable 
series of cases, all reported in the foreign literature, fails to show such 
uniformly good results as to justify the belief that a complete solution 
of the problem of tuberculosis and pregnaney has as yet been found. 
Certainly, as a guide in treatment of the individual] patient, there are 
much essential data and desirable information still lacking. 
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Our study concerns the results for one year after delivery in 109 
tuberculous women who were adequately treated post partum for 
their tuberculosis. One group of patients received little or no treat- 
ment during pregnancy; while the remainder were in the hospital for 
two months or more before delivery, and in the majority of cases 
received collapse therapy in the form of artificial pneumothorax, 
phrenic nerve operation, or both. The mortality for those without 
prenatal treatment was much higher, and this was the case even after 
ample allowance was made for differences in extent and type of the 
pulmonary lesions. Premature labor had a high incidence, and as this 
was true in all groups regardless of kind of treatment, it would seem 
that the tuberculosis itself was a causal factor. Babies born at term 
survived and did satisfactorily in all groups. 

A detailed study of the 54 cases with collapse therapy yielded in- 
teresting information. Although results for the series were generally 
eood, there were at least five patients who would probably have fared 
better if early therapeutic abortion had been done. The choice of the 
type of collapse therapy was seemingly made on the basis of its suit- 
ability for the particular pulmonary lesion and with little or no con- 
sideration for the presence of pregnancy. Collapse therapy caused no 
serious ill effects regardless of the type and extent of the lesions. Ap- 
parently with collapse therapy, no reliable prediction as to the out- 
come can be based on the seriousness of the tuberculosis. Actually, a 
majority of even our worst cases did well. Results in our series were 
especially good when there had been treatment for the tuberculosis 
before pregnancy and also where collapse therapy was instituted not 
later than the first trimester of pregnancy. There were no serious 
symptoms from collapse therapy, even when this was begun in the last 
trimester, or, as in five instances, during the last month of pregnancy. 
Negresses had a high mortality in spite of collapse therapy. Women 
who had previously borne children fared better than primigravidas, 
though this could have been due to the fact that the latter group in- 
cluded an undue proportion of the most serious cases. The same ex- 
planation is possible for the slight advantage of unilateral over bi- 
lateral involvement. Bilateral collapse was well tolerated in four very 
ill patients. Many patients were delivered without anesthesia until 
later years when satisfactory use was made of analgesic drugs for 
spontaneous, and spinal or local anesthesia for operative delivery. 
Two of the five patients given ether died before the end of the year. 
Results for patients who were followed two vears or more after de- 
livery compared well with those for a fairly comparable series re- 
ported by Rist and Jottras. 


We desire to express our appreciation to the Members of the Divisions of Tubercu- 
—— a Surgery of Herman Kiefer Hospital for their aid in the preparation 
o is report. 
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A STUDY OF SUSPENDED HUMAN UTERINE MUSCLE 
STRIPS IN VITRO# 


Frep L. Apair, M.D., CHicaco, ILL., AND JOHN A. HAUGEN, M.D., 
MINNEAPOLIS, MINN. 
(From the Department of Obstetrics and Gynecology, the University of Chicago 
and the Chicago Lying-in Hospital) 


INTRODUCTION 


HE various methods used for studying the physiology of human 

uterine muscle have features which limit their practical application. 
The intrauterine hydrostatic bag! valuable in studying the post-partum 
uterus? cannot be used safely during pregnancy or parturition and does 
not give the reaction of the upper uterine segment as it lies in the lower 
segment. Recently work has been done using this method in the non- 
eravid uterus.* Even the small degree of artificial cervical dilatation 
necessary for the introduction of the bag alters the normal motility 
of the muscle and to some degree vitiates the observations made when 
medicaments are administered. 

Artificial uterine fistulast used advantageously in animal experi- 
ments are obviously impractical in studies on the human being. 

The glass window for direct visualization of the organ and the 
operation for exteriorizing the uterus are methods applicable to in- 
vestigations in animals but not in the human being. 

The Dodek® apparatus for measuring and graphically recording ab- 
dominal wall displacement by changes in size and shape of abdominal 
viscera has helped in analyzing uterine activity. An exterior method 
of approach has been devised by Fenning and Bonar who used an 
electrical oscillocapacigraph.® This method has great promise as a 
sensitive means of recording these displacements due to uterine con- 
tractions. Here again the procedure is limited in that it is applicable 
only after the third month of pregnancy and for the first few days 
of the puerperium and cannot be used for studies of the nonpregnant 
uterus. 

All of the methods applicable to experiments on the human uterus 
in vivo have the following disadvantage, namely, that the uterus is 

*Presented at the Annual Meeting of the Central Association of Obstetricians and 


Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. This paper was awarded the 
annual prize for the best investigative work submitted during the year 1938. 
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constantly under the influence of the many complex hormonal secre- 
tions. Consequently, one has to bear in mind that the environmental 
and emotional stimuli which are present may have a profound effect 
on the results. 


The present method of study has been used extensively in animals 
but only to a limited extent in the human. Guinea pig uterine cornu? 
suspended in vitro is the method by which many of our standard bio- 
logic agents are assayed. Uterine tissue excised from the rabbit,’ eat, 
dog, and monkey have all been used extensively. 


Technical difficulty in carrying out the study of human uterine 
strips is one of the many reasons why the method has not been more 
popular. 

This study was undertaken with the desire to observe the direct 
effect of five commonly used drugs without the influence of the ele- 
ments present in the blood stream and with the hope that this method 
might help to clarify our conception of the action of these drugs on 
human uterine muscle. 


HISTORICAL SKETCH. 


E. Kehrer8 in 1907 first published studies on the excised human uterus. He 
deseribed the natural contractions which regularly occur, Flury® also published 
observations on this phenomenon in 13 different excised human uteri. Before the 
work of Sun1° little had been written regarding studies in vitro on the normal 
human uterus. He published a comprehensive report on certain ‘‘definite and 
constant phenomena which were observed in 57 isolated human pregnant uteri, 
studied in the laboratory of the Woman’s Clinie of the Johns Hopkins Hospital.’’ 
This contribution followed a similar but less comprehensive report by Keye.11 
Kamm!?2 fractionated the posterior pituitary extract into a vasopressor and oxytocie 
principle and gave impetus to further investigations. Recently Miller, Cockrill, and 
Kurzrok!? reported studies on excised nongravid human uteri and their reactivity 
to pituitrin, acetylcholine and adrenalin. 


Robson'4 studied the reactivity and activity of the human uterus at various 
stages of pregnancy and at parturition (in vitro). He found an absence of re- 
activity to both oxytocin and vasopressin during the earliest stages of pregnancy. 
This was followed by a period of greater reactivity to vasopressin than to oxytocin, 
and last, a gradual increase in reactivity to oxytocin culminating in labor. 

Much has been written regarding the changes in activity and reactivity of the 
uterine muscle after the rupture of the Graafian follicle and the formation of the 
corpus luteum. Knaus!5 claims that the uterine muscle ceases its natural rhythmic 
activity and loses its response to stimulation by posterior pituitary extracts. Falls, 
Lackner, and Krohn,16 and others have been able to inhibit a pituitary response in 
vivo by previous administration of progestin in studies on the human being. 


Makepeace, Corner, and Allen’* were able to produce inhibition of pituitrin 
response and inhibition of estrus motility in the rabbit uterus by production of 
pregestational proliferation following injections of progestin. Illingworth and 
Robson18 showed the same thing in 75 per cent of their cases in studies on ovariec- 
tomized rabbits. 

MATERIAL 


All specimens for study were obtained at operation in the Chicago 
Lying-in Hospital. One hundred strips were studied and their aetivi- 
ties recorded. Sixty of these were from nongravid uteri, which were 
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removed for a variety of conditions, mostly for myomas. Many uteri 
were not pathologic but were removed by vaginal hysterectomy because 
of varying degrees of uterine prolapse. 

Forty strips were from gravid uteri. Included in this group are 
eight strips obtained at abdominal hysterotomy done for purposes of 
termination of early pregnancy and of sterilization. The remaining 
thirty-two were removed from the uterine incisional edge at cesarean 


section. 
OXYCEN 
Smoked Ringer -Locke 
solution 
NaH 03 
4. | if ‘4 
Muscle strip 
suspended in 
Ringers solution 
7 
= 
il H 


= 


Fig. 1.—Apparatus, 


METHOD 


The muscle strip intended for study either was suspended immediately in the ap- 
paratus to be described or was placed in Ringer-Locke solution in the ice box, 
thus preserving its vitality for many hours or even days without apparent effect on 
its normal activity or response to drugs. The mucosa of the nongravid uteri were 
studied microscopically to determine whether they were in the proliferative or 
secretory phase of the menstrual cycle. 

The apparatus (Fig. 1) consisted of a large glass tank filled with water and 
equipped with a heating element and an automatic thermal regulator which kept 
the water at a constant temperature of 37.5° C. Circulation was maintained in the 
tank and an even temperature was insured at all levels by means of a stream of 
compressed air bubbling through. 

A glass tube holding 100 ¢.c. of the Ringer-Locke solution was immersed in this 
water. In the tube two muscle strips were suspended, their lower ends being 
fixed and their upper ends being attached by a silk thread to a lever which recorded 
the contractions and relaxations on a kymograph drum. A fine stream of oxygen, 


| 
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which had previously passed through a 3 per cent sodium bicarbonate solution, 
bubbled continuously through this Ringer bath. 

The inlet to this Ringer bath was at its lower end and the outlet at the top, 
The inlet was connected to a series of coils through which the solution would run 
before entering the bath. Thus the strips could be rapidly washed with new solu- 
tion without danger of temperature change. The Ringer-Locke solution was freshly 
made each day to insure as little change as possible in pH value. Van Dyke and 
Hastings!9 showed conclusively that changes in ionic concentration alter the activity 
and reactivity of muscle suspended in vitro. 


Mrs.K.539T6 Age4o Hysterectomy -Fibroids 4-9-38 


| 


i l i i L L L L i 1 | 
Time in §5min. intervals 


| 1 1 1 


Fig. 2.—Showing natural contractions occurring in the strip. This tracing starts 
approximately three hours after the strip was suspended in the apparatus. 


Mrs. D. 111160 Age 32 Cesarean Section 4-25-36 
Flat pelvis Atterm Not in Labor 


Pituitrin -05cc Ergonovine 05ce Adrenalin 
+04 mom. 0-5ec in 1#10,000 
Time tn S8min. intervals 


_ Fig. 3.—Showing tracings of two strips from the same uterus set up simultaneously 
in the apparatus, Although there was a difference in amplitude and speed of natural 
contractions the response to drugs was the same. 


The strips were allowed to contract and relax naturally for an hour or more be- 
fore any medication was added to the bath (Fig. 2). Each would exhibit its rhythm 
independently. Often parallel strips from the same area in the same uterus would 
show different amplitude and speed of contractions. However, the presence or 
absence of response to drugs was nearly always the same in strips from various areas 
of the same uterus (Fig. 3). 

Frequent washing with fresh Ringer-Locke solution had little, if any, effect on the 
rhythmicity. There was no more change than would often occur naturally without 
change of solution. 

The various drugs were added directly to the bath by means of a pipette. After 
two minutes the solution was changed, 300 ¢.c. being allowed to run through the bath 
to insure complete removal of all the medicament. The muscle strips would then 
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resume their original activity. Ten minutes to several hours were allowed to elapse 


between instillations of drugs. 

Dosage.—It was found that 0.1 ¢.c. (one unit) of pituitrin, pitressin, and pitocin 
added to the bath would initiate a satisfactory response if the muscle were not 
refractory to the drug. In every case where this amount failed, larger doses also 
failed. In some of the earlier experiments larger doses were used. Ergonovine 
was used in doses of 0.05 mg. to 0.1 mg. Adrenalin was used in very small doses, 
0.5 ee. of a 1:10,000 solution being sufficient. 

Interpretation of Graphs.—In nearly all eases the response or lack of response 
to a drug was a very definite thing. When the strip was sensitive to the drug the 
lever rose promptly much higher than during the natural rhythmic activity. The 
muscle would remain in this tetanically contracted state until all the drug was 


Mrs.M. 84844, Age 33 Hysterotomy 4-6-38. 
Hydronephrosis 8 weeks gestation 


Pitocin Pituitrin Ergonovine 
O.5cc. Pitressin Adrenalin %2™OM- 
0.5cc | ,1:10,000 
12:40 1:09 25 £32 1:58 
L L L 1 1 1 1 1 1 L L i L L L 


Time in 5min. intervals 


Fig. 4.—Showing tracings from a muscle strip removed at hysterotomy done for 
termination of pregnancy and for sterilization. Except for adrenalin, there was no 
response to the medicaments. 


Mrs.L.197966 Age 36 Cesarean Section at 6 mo. - 5-10-38 
Severe Eclampsia (in labor) 


Pitocin t Pitressin Ergonovine 
O.1ce 0.5cc in 1?40,000 
10:23 10:32 10:45AM 1:32P.6 1:50 


Fig. 5.—Showing tracings of a strip removed at cesarean section done at the end 
of the second trimester of pregnancy. Here a response to pituitrin, pitressin, pitocin, 
and adrenalin can be seen. This case was in beginning labor before operation was 


begun, 


washed out by flushing fresh Ringer solution through the bath. In a few instances 
the ascent of the lever would be no higher than for the unstimulated contractions 
but would remain at the level until the strip was washed (Fig. 5). If the drug 
caused this tetany it was interpreted as a positive result. Nearly all positive re- 
sponses could be repeated many times. In a very few instances there was no repeti- 
tion of the response. However, if the response was definite in one instance the 
result was considered positive. The sequence of instillation of the medicaments 
was frequently changed because of the chance that one oxytocic might affect the 
reactivity of the muscle to the others. 

Results.—There was a marked variation in the sensitivity of uterine muscle to the 
drugs. Adrenalin caused a prompt tetanic contraction in nearly every case, but there 
was no such consistency with the other four medicaments. The response of the 
strips from uteri of early pregnancy (Fig. 4) was entirely different from that of 
strips obtained at term or in labor. Two of the strips were removed at cesarean 
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section done about the twenty-sixth week of gestation. Before the section was done 
there was a small amount of cervical dilatation after a few hours of weak labor 
pains. These two strips showed the same sensitivity that was manifested in uteri 
at term and in labor; namely, a prompt tetanic contraction after the addition of 
oxytocies (Fig. 5). 

The strips from nongravid uteri showed some difference in’ response depending 
on whether the organ was in the proliferative or secretory phase of the menstrual 
cycle. 


Mrs.F. 144131 Age 25 Cesarean Section at Term 5-14-38 
Placenta Praevia. Not in Labor. 


0.1M9M. Adrenalin O.1ce 
Lice. 1:10,000 O.1¢e. 
1:25 11:34 12:58 1:20 1:36 


Time tn 5 min. tntervats 


Fig. 6.—Showing that a strip from a gravid uterus at term is sensitive to oxytocies 
added to the Ringer bath. 


Mrs.R. 179151 Age 38 Hysterectomy Fibroids 5-8-38 
0.4¢¢ Adrenalin 0.2cc Pitocin 
0.2cc 1:1000 0.2 
2:38-2:46 PM. 3: 4:02 4:06 


iL 
Time in &minute intervals 


tracing from a strip taken from a uterus removed for myomas. 
The fr. este ng from this uterus was in the proliferative phase. 


Fig. 7 


Pituitrin initiated a definite response in all strips from gravid uteri that were 
in labor and in strips from gravid uteri at term but not in labor (Fig. 6). Of 
the 8 strips from pregnant uteri not at term or in labor, no response whatsoever 
could be elicited (Fig. 4), and no change in rate or amplitude of the natural 
rhythmic contractions could be detected. 

Of the strips from nongravid uteri in the proliferative phase 16 out of 36, or 
44.4 per cent, responded to pituitrin stimulation (Fig. 7). Of the 24 in the secretory 
phase, only 5, or 20.9 per cent, responded (Fig. 8). 

Pitressin also caused a response in all strips from uteri in labor and from uteri 
at term but not in labor (Fig. 9). The 8 strips from uteri early in pregnancy 
failed in every instance to show any effect from pitressin stimulation (Fig. 4). 

Of the 59 strips, from nongravid uteri in the proliferative phase to which pitressin 
was added, 15 out of 35, or 42.9 per cent, responded. Of the 24 in the secretory 
phase, 8, or 53.3 per cent, responded. 
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Pitocin gave a lower percentage of response under all conditions than did either 
pituitrin or pitressin, Eight of the 9 strips from cases in labor responded, or 88.9 


per cent. Of the 21 strips from uteri at term but not in labor, 19 or 90.5 per cent, 


responded to pitocin stimulation. 
Of the 55 strips from nongravid uteri to which pitocin was added only 3 out of 
31, or 9.7 per cent, of those in the proliferative phase responded. Of the 24 strips 


in the secretory phase, none showed the slightest response. 


Mrs.35. 160883 Age 44 Hysterectomy-Fibroids 4-21-38 


Pituitrin | 


Pitvitrin 
Pitressin| Adrenalin O5¢< Ergonovine 
1:10,000 | Ot 
1:30 2:01 2109 
iL i i. re i iL i i i L 


Time in 5 min. intervals 


Fig. 8.—Showing a lack of response in every instance except on addition of adrenalin. 
The endometrium from this uterus was in the secretory phase. 


Mrs. W. 96268 Age 33 Cesarean Section 3°-2-38 
At term Not in tabor 


Erdgonovine Pitressin Adrenalin 
204m Pituitrin O.ice Pitocin 1310,000 
O.ice 
3:05 3:23 3:35 4:00 


Time in Smin. intervals 


Fig. 9.—This tracing shows again the irritability of the muscle strip when the uterus 
was at term before the cesarean section was done. 


Mrs.M. 175897 Age 25 Cesarean Section 1-26-36 At term. In labor. 
x x x x x x * x 
Pitocin p; Pitocin p; Pitocin Pitocin 
3333 3:55 4:00 4:16 4:23 4:39 4:45 P.M. 
1 1 1 1 1 1 1 1 1 l 1 


Time in 85 min. intervals 


Fig. 10.—Showing a comparison between pituitrin, pitressin, pitocin, and ergonovine. 
In four attempts we were unable to get a response from pitocin. The X shows when 
the medicament was washed out of the Ringer bath. 


Ergonovine failed to initiate any response in 6 strips from gravid uteri in early 
pregnancy. Of those from uteri in labor, 3 out of 9 responded, or 33.3 per cent. Of 
the 25 strips from uteri at term but not in labor, 11, or 47.8 per cent, responded. 

Here again in the nongravid uteri there was a marked difference in the response 
depending on the phase of the menstrual cycle. Six out of 29, or 20.7 per cent, of 
those strips from uteri in the proliferative phase responded to ergonovine stimula- 
tion, whereas none of the 18 from the secretory phase did. 
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Adrenalin unquestionably gave the highest percentage of responses. Incidentally, 
in no instance was there a relaxation or even a diminution in amplitude of natural 
contractions following its addition to the Ringer bath, On the contrary, only two 
muscle strips failed to respond with marked tetanic contractions. These strips 
were from gravid uteri at term but not in labor prior to the hysterotomy, 

All of the remaining 78 strips, including those from both gravid and nongravid 
uteri, gave a very positive response. 


COMMENT 


The entire experiment was done on a qualitative basis and in no 
instance was an attempt made to study the quantitative action of the 
medicaments. After a satisfactory minimum dose was determined 


% Gravid Uteri Non Gravid Uteri 
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MuSscLE Strips From Gravip UTeErI (40) 
PITUITRIN PITRESSIN PITOCIN ERGONOVINE ADRENALIN 
Uteri in labor (9) 9+* 8+ 8+ 3+ 6+ 
0-t100% 0- 100% 1- 88.9% 6- 33.3% 0- 100% 
Uteri not in labor 23+ 21+ 19+ 11+ 14+ 
At term (23) 0- 100% 0- 100% 2- 90.5% 12- 47.8% 2- 87.5% 
Not at term O+ O+ O+ 0+ 8+ 
Not in labor (8) 8- 0% 0% 6- 0% O0- 100% 


MUSCLE Strips From NoNGRAviID UTERI 


Endometrium in pro- 16+ 15+ 3+ 6+ 28+ 
liferative phase (36) 20- 44.4% 20- 42.9% 28- 9.7%  23- 20.7% 0- 100% 


Endometrium in secre- 5+ 8+ O+ 0+ 22+ 
tory phase (24) 19- 20.9% 16- 33.3% 24- 0% _ 18- 0% O0- 100% 


*+ contraction. 
no contraction. 
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that dose was maintained throughout. The same dose of pituitrin, 
pitressin, and pitocin was maintained on each single strip thus allow- 
ing comparisons of their efficacy. 

Ergonovine gave a very small percentage of responses. We were 
unable to find any report of human uterine (in vitro) experiments 
where ergonovine was used. Robson™ in 1933 used this method of 
study for ergotoxin and found, as we did, a lack of response except in 
evavid uteri at term. Unfortunately no post-partum uteri were avail- 
able for study. During this phase ergonovine has been proved effica- 
cious clinically and by studies with the hydrostatic intrauterine bag.” 

The action of adrenalin was most interesting. Contrary to clinical 
studies reported by Rucker,?? Urner,?! McKenzie,?? and others it in- 
variably caused a prompt and strong contraction. Gunn and Gunn?8 
concluded that the action of adrenalin corresponds to stimulation of a 
sympathetic nerve. It may be a motor to some organs and an in- 
hibitor to others. They claimed that uterine contractions are inhibited 
by adrenalin only in the rat and guinea pig. This is true whether the 
uterus is gravid or nongravid, whether isolated or in situ. In other 
animals they feel the action of adrenalin is stimulatory. 

The comparisons between pituitrin, pitressin, and pitocin are worthy 
of comment. Pitocin, which, according to Kamm,’ is a 90 per cent pure 
oxytocie fraction, gave under all conditions a much lower percentage of 
responses than did pitressin which is the vasopressor fraction of the 
posterior lobe extract. Pituitrin and pitressin seem almost equal in 
ability to stimulate a contraction. In many instances, however, the am- 
plitude of the curve was much greater with pitressin than with 
pituitrin (Fig. 7). It is of interest that in no instance did pitocin 
cause a contraction where pitressin failed to do so. However, in many 
instances pitressin initiated a response where pitocin failed (Fig. 10). 
In a few instances pitressin was successful where even pituitrin failed. 

As previously stated, we classified cur strips from nongravid uteri 
according to the phase of the menstrual eyele indicated by the endo- 
metrium. The results suggest a definite correlation between the phase 
and the susceptibility to posterior pituitary extracts. 


SUMMARY AND CONCLUSIONS 


1. One hundred muscle strips, 40 from gravid and 60 from non- 
eravid uteri, were studied in vitro and their activities and reactivities 
graphically recorded. 

2. Ergonovine excited a response in few cases other than those at 
term and in labor though there was no opportunity to observe its 
action on strips derived from post-partum uteri. 

3. Adrenalin caused a prompt contraction in nearly every strip both 
in the gravid and nongravid uteri. 

4. Pituitrin, pitressin, and pitocin caused a contraction in strips 
from gravid uteri at or near term. 
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0. Early in pregnancy the uterine strips were insensitive to pos. 
terior pituitary extracts except in one case where labor had begun 
before excision of the strips. 

6. Pitressin under all phases of both gravid and nongravid uteri 
seemed to excite a higher percentage of contractions than did pitocin 
when muscle strips were studied in vitro. 

7. In the nongravid uteri a correlation between the phase of the 
menstrual cycle and sensitivity to posterior pituitary extracts is sug- 
vested. 
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DO ECLAMPSIA AND PRE-ECLAMPSIA CAUSE PERMANENT 
VASCULAR RENAL PATHOLOGY ?* 


Wituiam J. DIECKMANN, S.B., M.D., AND IRA Brown, A.B., M.D., 
CHiIcago, 
(From the Department of Obstetrics and Gynecology, The University of Chicago, 
and The Chicago Lying-in Hospital) 


T IS of the greatest importance to the physician to be able to recog- 

nize the various types of toxemias of pregnancy. The management of 
the pregnancy, the possibility of obtaining a living baby (which may 
be the only child), and the advisability of future pregnancies depend 
on whether or not the disease process will cause permanent vascular or 
renal pathology. 

No textbook states specifically what percentage of eclamptie or pre- 
eclamptice patients are likely to have permanent vascular renal damage, 
a recurrence of the toxemia, a subsequent normal pregnancy, or what 
percentage are likely to abort, have an abruptio placentae, a stillborn 
fetus, etc. Answers to these various questions may be found in certain 
of the articles which have been published. We have evaluated these 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 8. 
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various reports, as well as our own data obtained from repeat preg- 
nancies after toxemia, and have arrived at tentative answers to the 
above questions. 

The obstetric textbooks of a few years ago stated that eclampsia and 
pre-eclampsia do not recur and that if a patient has a repetition of the 
toxemia, it is because she has a chronic nephritis. The incorrect use of 
the latter term has been the stumbling block which has materially re- 
tarded a proper understanding of the toxemias of pregnancy for at least 
a decade. If hypertension and/or albuminuria are found at six months 
or more post partum, the condition is termed ‘‘chronie nephritis’? by 
many obstetricians. These patients would be classified by us as having 
essential hypertension or vascular renal disease, with the latter term 
used only where there is evidence of some renal involvement. The 
term ‘‘chronie nephritis’’ is restricted to those patients who have previ- 
ously had an acute glomerulonephritis. 

A great part of the uncertainty about the toxemias of pregnancy is 
due to the numerous classifications used. For five years we have been 
dividing our cases into eclampsia, pre-eclampsia, essential hypertension, 
vascular renal disease, and acute or chronic glomerulonephritis. Definite 
criteria for each group have been given in a previous paper. We have 
been able to demonstrate that there are distinct differences between these 
various groups with regard to age and parity of patient, time of onset of 
the toxemia, height of blood pressure, presence or absence of edema and 
proteinuria, fetal weight, fetal mortality, ete. For example, we found 
that 74 per cent of the pre-eclamptie patients were 13 to 29 years old and 
65 per cent were primiparas, as compared with the vascular renal group 
in which 34 per cent were 13 to 29 years old and only 11 per cent 
primiparas. The fetal mortality of the severe pre-eclamptic group was 
10 per cent and of the severe vascular renal group 32 per cent. The 
present paper emphasizes differences in subsequent pregnancies. 

Over 115 papers dealing with the follow-up of patients who have had 
toxemia of pregnancy have been studied. The data given in Tables I 
and II were selected from those articles which had the largest number 
of patients adequately studied. We picked especially reports of cases 
in which a subsequent pregnancy had oceurred after toxemia because 
it is generally agreed that pregnaney is the best test of the vascular 
renal system. 

We have listed the number of years the follow-up covered. It is 
incorrect, we believe, to examine patients ten or more years after de- 
livery and ascribe their hypertension, albuminuria, retinal changes, 
or renal impairment to the previous pregnancy. 


Thus, Herrick and Tillman followed one patient through 8 pregnancies from 
1918 to 1938. After the fifth, in 1925, she had hypertension and albuminuria for a 
time but the seventh pregnancy in 1928 was normal. The patient died in 1933, aged 
42 years, of uremia and cardiac failure. The autopsy revealed generalized arterio- 
and arteriolosclerosis. Because the patient had a mild toxemia with the first preg- 
nancy, they ascribed all subsequent vascular renal disease to this toxemia of preg- 
nancy. Peters also followed some of his patients for twenty years and attributed 
in some cases the pathology found at autopsy to a toxemia of pregnancy which 
occurred ten or more years previously. Peters states that ‘‘toxemias of all kinds 
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leave behind them marks, usually in the vascular system, that cannot be eradicated, 
Even if they do not manifest themselves immediately in progressive arterial or renal 
disease, they almost invariably flare up in subsequent pregnancies to cause further 
damage. There are no clinical distinctions between toxemias in this respect.’? 


Corwin, Herrick and Peters are internists who have apparently for- 
gotten that the incidence of vascular disease rises rapidly with in- 
creasing age. Furthermore, multiparity parallels increasing age. Our 
data, as well as those of Berman, indicate that with each succeeding 
pregnancy after one complicated by toxemia an increasing number of 
patients are left with a definite elevation of blood pressure and other 
vascular changes. Berman raises the query ‘‘does this perhaps point 
out that a great many eases of toxemia really react to a constitution 
which has a defective cardiovascular renal system, that with each preg- 
naney and the added wear and tear of life, definite inroads on the dura- 
bility of this system have been made; rather than that the toxemia is 
the underlying cause of subsequent nephritis.’’ We believe that this 
ean be answered in the affirmative. Pregnaney in susceptible patients 
does cause a hypertension which may be present at first only during 
pregnancy, but after several pregnancies or a period of years, the blood 
pressure is constantly elevated. Pregnancy produces tremendous 
physical and chemical changes in the body, but these are usually 
transient, and only in the susceptible patient or in the normal patient 
under unusual circumstances does toxemia develop. However, in the 
majority of patients pregnancy is still a normal physiologic process, 
and it should not cause any permanent diseases. To illustrate this we 
have recently studied a small group of patients, all over 35, who have 
had 10 or more children. No evidence of anemia or of cardiovascular 
renal disease could be found. 

The data in Table I show that from 1900 to 1927 the few studies of 
patients who had had eclampsia stated that chronic nephritis was found 
in 1.7 to 11 per cent of the cases afterwards. Two authors found no 
evidence of chronie nephritis but stated that a residuum of hypertension 
or albuminuria was present in 1.9 to 10 per cent of the patients after 
eclampsia. During this period only two authors stated that 5 to 15 per 
cent of the subsequent pregnancies would be toxemic, and a similar num- 
ber stated that eclampsia would recur in about 2 per cent of the cases. 


Corwin and Herrick, and Nevermann, in 1927, each emphasized the importance 
of a persistent hypertension and stated that 13 and 32 per cent of the patients, 
respectively, had an essential hypertension after eclampia. The former authors 
found that 61 per cent of the patients with nonconvulsive toxemia had a persistent 
hypertension. 


During the past ten years many reports have been published and, 
while a number list hypertension as a sequel to eclampsia or pre- 
eclampsia, many still give chroni¢ nephritis as the principal result. The 
most frequent findings at six months or longer post partum are hyper- 
tension and albuminuria which, we believe, are usually due to an es- 
sential hypertension. However, there is still much confusion about this 
matter. Thus, Stander continues to use the term ‘‘chronie nephritis” 
but now states that it may be the result of a previous acute glomerulo- 
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nephritis or of a nephrosclerosis. Bell attributes certain kidney lesions 
found at the autopsy of one patient to an eclampsia which had occurred 
seven years previously. 

Meyer and Weiz in 1904 stated that in 35 autopsies of eclamptie patients chronie 
nephritis was found in 8 per cent. Acosta-Sison in 1951, in 38 autopsies of eclamptie 
patients, found chronic nephritis in 38 per cent. This report is the only one which 
is difficult to interpret, because it has been the experience of all that chronie nephritis 
is a very rare complication of eclampsia. Acosta-Sison does not list the criteria 
used for making a diagnosis of nephritis. It may be that he considered any lesion 
of the glomeruli, tubules, or renal arteries as evidence of chronic nephritis. It is 
worth noting that we have sections from the kidney of a 32-year-old patient who, in 
her fourth pregnancy, had albuminuria and a blood pressure which reached 180/110. 
The fifth pregnancy occurred the following year with the maximum blood pressure 
of 200/128. She died from a rupture of the uterus. The kidney sections have been 
examined by four pathologists, and, while all state that the kidney is not normal, 
none agree on the exact lesion which is present. 

Teel and Reid examined 80 living patients who had had eclampsia from one 
to twenty-one years previously. Twenty-eight per cent had a blood pressure over 
150, and 9 per cent had albuminuria. The urea clearance of only 1 out of 50 of 
these patients was less than 50 per cent of the normal. Ninety-four per cent of the 
clearances were more than 60 per cent. In no case was there definite evidence of 
renal impairment as a result of a chronic nephritis, and the authors conelude ‘‘if 
‘chronic nephritis’ is a frequent sequel of eclampsia, it seldom progresses to the point 
of renal insufficiency.’’ 

MeKelvey and MacMahon reported autopsy findings in 15 patients who died at 
varying periods after nonconvulsive toxemia. They emphasized the facet that, al- 
though their clinical diagnosis had been chronic nephritis in 10 of the patients, the 
autopsy findings revealed a nephrosclerosis and not the renal lesions of a chronic 
glomerulonephritis. Our clinical diagnosis would have been essential hypertension 
instead of chronic nephritis in 9 of the 10 patients. 

Mengert reports that 45, or 0.9 per cent, of their obstetric patients had renal 
impairment. This was due to chronic glomerulonephritis in 15 and to essential 
hypertension in 30. 


We have clinical records and autopsy sections from 21 eclamptic 
patients and 25 noneonvulsive patients. There was ne evidence of 
chronic glomerulonephritis in any of these eclamptic patients, and only 
5 of the nonconvulsive group had this disease. Another patient died of 
an acute nephritis. Those deaths not due to uterine hemorrhage or in- 
fection were due to cardiac failure, cerebral hemorrhage, or uremia. 
Thus, it is apparent from our work and the reports of Corwin and 
Herrick, McKelvey and MacMahon, Peters, and others that chronic 
glomerulonephritis during or after pregnancy is a rare complication. 


Stander and Peckham made intensive studies of their toxemie patients one or 
more years after delivery and based their diagnoses on the findings at that time. 
They made no note in their early reports of how their findings checked with subse- 
quent pregnancies. Peckham recently stated that 56 per cent of a group of patients 
who had had toxemia had a recurrence in a subsequent pregnancy. If the obvious 
pre-eclamptie patients were excluded, then 98 per cent had a recurrence. Tillman 
noted that 50 per cent of the patients with normal blood pressure and normal urine 
after a toxemia of pregnancy had a recurrence in the next pregnancy. 


The data in the tables indicate that from 2 to 47 per cent of the 


patients who had eclampsia will have ‘‘chronie nephritis,’’ essential 
hypertension, or a residual hypertension and/or albuminuria. The 
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latter group ineludes patients who have proteinuria, hypertension and 
proteinuria, or retinal pathology due to vascular disease. The averages 
for the groups named above are 19, 27, and 22 per cent, respectively, 
While there is no agreement as to the exact term for the lesion, pub- 
lished reports indicate that 50 per cent of the patients who have toxemia 
of pregnaney will subsequently have vascular renal disease. 

The introduction by Stander and Peckham of the term low reserve 
kidney of pregnancy has been a real obstacle to progress in a study of 
the toxemias of pregnancy. It incorrectly emphasizes a nonexistent 
or, at the most, a minor renal sign (albuminuria). Thus much time and 
effort have been wasted with renal function tests. l’urthermore, many 
patients with vascular renal disease were permitted to have repeated 
pregnancies because, according to the authors, no further damage to 
arteries or kidneys would result. The criteria for this condition, as 
originally deseribed by the authors, were a maximum blood pressure of 
160/90, a maximum albumin per day of 2 or 3 gm., and little or no 
edema. These signs were supposed to recur with each pregnancy but not 
to inerease in severity. Then, each author, independently of the other, 
changed the criteria, so that now, according to them, the condition does 
not reeur and usually develops late in pregnaney. Peckham limits low 
reserve kidney to primiparas and states that many of the patients who 
originally had this diagnosis now are grouped under vascular renal 
disease. The condition, as it is now described, is a mild pre-eclampsia. 
However, both authors conceive of pre-eclampsia as being a fulminating 
disease. They do not seem to believe, as we do, that there is a large 
eroup of pregnant patients with signs of mild toxemia who are all 
potential eclampties. 

Another approach to determine the seriousness of the toxemia of preg- 
nancy has been to compare the subsequent mortality of patients who 
have had toxemia with that of patients who have had normal preg- 
nancies. Stander and Peckham state that the mortality occurring with- 
in ten years of delivery in patients with ‘‘chronie nephritis’’ is 42.5 per 
cent. The average mortality for women between the ages of 30 and 
40 years is 7.5 per cent. Mengert reports that the average vearly death 
rate for his group of patients with renal impairment was 7.1 per cent, 
which was two times that of women with chronic nephritis uneom- 
plicated by pregnaney and nearly 18 times the death rate of the female 
population of childbearing age. 

Gibberd states that 10 per cent of the patients with toxemia of pregnaney will 
develop chronic nephritis. Theobald has taken Gibberd’s data and applied it to 
pertinent vital statistics for England and Wales. His study indicates that the 
incidence of Bright’s disease is highest in the cities and by far the lowest in the 
rural districts, where the incidence of eclampsia and toxemia is highest. He also finds 
that the variation in mortality rates for Bright's disease between single and married 
women during the childbearing period and for fifteen years afterwards is so small 
as to be without marked statistical significance. Gibberd was discussing perma- 
nent vascular disease after toxemia of pregnancy, which he erroneously called 
‘chronic nephritis. Theobald ’s data apply to acute and chronic glomerulonephritis 
or Bright’s disease. He has also analyzed the mortality rates for deaths from 
vascular disease and, although he finds the death rates from cerebral hemorrhage 
higher in married than single, yet the rate is higher from all vascular disease in 
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single than in married women. He concludes that pregnaney and childbirth have 
but relatively little causal association with Bright’s disease. 

Osman has reported that of 24 patients between 25 and 45 years of age who 
had chronic nephritis 10 dated the onset to a pregnancy, and 7 of the 10 to a toxemia 
of pregnancy. Sixteen out of a similar age group of 18 dated their essential 
hypertension to pregnancy, and I] had had a toxemia. 

Breakey traced 119 patients who had had eclampsia and a similar group of 
patients after normal pregnancy. She noted that the rise of the blood pressure 
after eclampsia was more rapid and higher with increasing age than after normal 
pregnancy. There were 8 subsequent deaths. Five of these were due to nephritis, 
but the author does not distinguish between nephrosclerosis and chronie glomerulo- 
nephritis. She finds no decrease in fertility but does find an increase in the number 
of abortions. She also mentions the ‘*toxemie sequence’? of Young and states that 
eclampsia may begin or end it. 

In addition to the recurrence of toxemia, Young recognized a ‘*toxemic sequence. ’’ 
This has been deseribed by other investigators but so far as we know, the term, which 
is an excellent one, is original with him. He finds that the incidence of abortion, 
premature labor, abruptio placentae and stillbirths is greater than normal in patients 
who have had a toxemia of pregnancy. Thus, the sum of these various conditions 
in normal patients is 10.2 per cent, and after a toxemia it is 25.2 per cent. The 
sequence after eclampsia is 44.7 per cent, pre-eclampsia 55.6, and abruptio placentae 
32 per cent. Rucker also noted that the yield of live births after eclamptie preg- 


nancies is less than after normal, 


TaBLeE TTT. Rereear PREGNANCIES AFTER TOXEMIA OF PREGNANCY 


| PRESENT PREGNANCY 
| | (NORMAL TOXEMIA TOTAL 
} NO | FETAL FETAL FETAL 
| CASES | pATIENTS| MOR- |PATIENTS}| MOR- MOR- 
% TALITY* % TALITY* | TALITY* 
Previous pregnancy, our 
hospital 
Eeclampsia 8 63 0) 37 G7 25 
Nonconvulsive toxemia 225 27 <2 73 20 15 
Total 233 28 <2 72 21 15 
Previous pregnancy, 
other hospitals 
Kelampsia 50 30 15 70 33 28 
Nonconvulsive toxemia 57 11 0 89 15 15 
Total 107 20 10 80 21 21 
Grand Total 340 26 4 | 74 21 17 


*Fetal mortality includes all fetal deaths from abortion, stillbirth, neonatal deaths, 


Table IIL contains our data. We have had 56 eclamptic patients 
during the past seven years, but only 8 have had a subsequent pregnaney 
in our ¢clinie. Two more are pregnant now. One has a hypertension and 
the other a normal blood pressure. The percentage of normal pregnancy 
is much higher than is usually encountered due to the few cases. Two 
hundred and twenty-five patients with nonconvulsive toxemia had two to 
four pregnancies in our clinic. Twenty-seven per cent of these patients 
had a normal subsequent pregnaney and 73 per cent had a repetition 
of the toxemia. According to our coneept of pre-eclampsia, the con- 
dition ean, and undoubtedly does, recur. However, if it did in any 
of our cases, it would, according to our classification, be diagnosed as 
vascular renal disease. 


= therapeutic abortion. 
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We have graded the severity of the toxemia according to the height 
of the blood pressure, amount of proteinuria, degree of edema and ge- 
verity of the symptoms. As a rule, the blood pressure is higher with 
each pregnancy. The other symptoms and signs are usually less intense 
or, at the most, the same. Occasionally the toxemia may seem milder 
in a subsequent pregnancy. We have a few patients with unquestioned 
vascular renal disease who had toxemia in one or more pregnancies, then 
a pregnancy with little or no toxemia terminating in a live baby, and 
then severe toxemia with fetal death in subsequent pregnancies. This 
is a rare occurrence, and we have no explanation for it. We have 29 
patients who have had toxemia with each pregnaney with fetal death 
each time due to marked placental infarction, retroplacental hematoma, 
or abruptio placentae. In a few instances a cesarean section at 32 to 36 
weeks has given the patient her first live baby. Almost without exeep- 
tion these babies were below the average weight for the period of preg- 
nancy, due to an abnormally small placenta or to infarction. 

Convulsions are dramatie and if the patient states that she had them 
during pregnancy she probably had eclampsia. Seventy per cent of the 
patients who gave a history of a previous eclampsia had a recurrence of 
toxemia. Only two had convulsions twice, but the first attack in each 
case was in another hospital. The number of patients who gave a history 
of toxemia and had a normal pregnancy in our elinie is small because, 
despite their history, if the present pregnancy was normal, they were 
not referred to the toxemia clinic. Thus, we have no record of them. 
The percentage of recurrent toxemia is probably too high. If the figures 
for the eclampsia in our clinie are omitted, approximately 75 per cent 
of the patients who have had eclampsia or nonconvulsive toxemia of 
pregnancy will have a recurrence of nonconvulsive toxemia in a subse- 
quent pregnancy. According to other elinies, the range is from 17 to 
90 per cent recurrence with an average of 52 per cent. 

An average of 13 per cent of the patients with eclampsia gave a his- 
tory of a previous toxemia, and 10 per cent had a recurrence of the 
eclampsia. These figures are of special interest because it is in these pa- 
tients that prenatal care should be intelligently administered and either 
a therapeutic abortion and sterilization performed or the eclampsia pre- 
vented by the usual methods. We have never seen a case of recurrent 
eclampsia, although two of our eclamptie patients stated that they had 
had eclampsia previously. Peters reports four patients with a reeur- 
rence of eclampsia and, in addition, one patient who had eclampsia seven 
times, another six times and a third three times. Teel reports 5 patients, 
each of whom had eclampsia twice. We have had one patient who had 
convulsions in a previous pregnancy with a repetition in another while 
under our care, but in the absence of hypertension, albumin and edema, 
and with a normal blood and urine chemistry, we made a diagnosis of 
epilepsy which was confirmed by the neurologic consultant. Another 
patient had a history of coma in her first pregnaney and with the seeond 
became quite drowsy just before labor due to a severe diabetes. In all 
probability, the previous coma had also been due to diabetes. Our eon- 
cept of eclampsia is not incompatible with a recurrence, but if we saw 
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such a patient, we would first think of a hypertensive encephalopathy 
‘ather than eclampsia, then epilepsy, diabetes, and tetany from alkalosis. 

The pre-eclamptic group comprised 75 per cent primiparas, 17 per cent 
secundiparas, and the remainder varied from the third to the thirteenth 
pregnancy. The recurrent toxemia group, composed of patients with 
essential hypertension, vascular renal disease, and chronic glomerulo- 
nephritis comprised 30 per cent primiparas for the first pregnancy in our 
clinic, and the remainder were multiparas most of whom had been preg- 
nant three or more times. The parallelism between age, parity, and 
vascular renal disease has already been mentioned and is an important 
diagnostic point. 

We have recently reviewed the histories of over 1,600 patients who 
had one or more toxemie pregnancies and found that 48.5 per cent have 
chronic disease of the vascular or renal systems. Over 40 per cent have 
a hypertension of 140 or more in the interval between pregnancies. The 
number of patients who have a hypertension or proteinuria in the inter- 
val between pregnancies is less than of those who have a recurrence of 
the toxemia. This is what one would expect. The blood pressure of 
patients who have a predisposition to vascular disease will, certainly 
while they are young, have a tendency to be within the normal range 
when the stimulus of pregnancy is absent. This is illustrated by the 
data given in Table IV. As the patients grow older, more and more will 
have a constant hypertension. Similarly, a higher percentage of the 
patients in the fourth decade, irrespective of parity, are going to have 
a hypertension during pregnancy than those in the second or third 
deeades. 


TABLE IV. CASE oF ESSENTIAL HYPERTENSION 


WEIGHT| BLOOD ALBU- 
KILO |PRESSURE| MINURIA 
1923 49 130/70 
Jan., 1925 74 130/70 Negative | Pregnancy of 5 months’ duration. Aged 
25 years. 


DATE 


July, 1925 87 140/75 
July, 1925 170/100 3,280 gm. baby. 68 hour labor. 
Placenta contained hematoma and 
red infarcts. 

Aug., 1925 73 130/75 Negative 
July, 1926 74 130/90 Negative 


Nov., 1928 73 160/100 | Negative | Phenolsulphonephthalein 60 per cent in 
2 hours, 

Jan., 1930 208/120 | Negative | Numbness of fingers and feet. Faint- 
ing spells. Dizziness. Phenol- 


sulphonephthalein 65 per cent in 2 
hours. Difficulty in talking. Various 
pains. 

May, 1930 73 175/100 
June, 1930 160/100 
July, 1933 74 190/110 | Negative | Urea clearance 105 per cent. U/B 
16. Hemoglobin 14.1 gm, per cent. 
Serum protein 6.9 gm. per cent. Non- 
protein nitrogen 33 mg. per cent. 
Aug., 1938 74 254/134 | Negative | Severe headaches. Urea clearance 86 
per cent. U/B 22. Hemoglobin 15.3 
gm. per cent. Serum protein 6.8 
gm. per cent. 
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The ‘‘sequence’’ described by Young of abortion, stillbirth, and 
abruptio placentae is illustrated in Table III. We have added thera- 
peutic abortion for toxemia and neonatal deaths, where there is no other 
cause than maternal toxemia. It is evident that over 25 per cent of the 
pregnancies after eclampsia and 15 per cent after nonconvulsive toxemia 
terminate without a living baby. If the patient has a recurrent toxemia, 
the fetal mortality is 21 per cent. If the pregnancy after a previous 
toxemia is normal, the fetal mortality is + per cent. 

We have compared various data from the first pregnaney with those 
of the second and have listed the averages or means in Table V. Sixty- 
one patients had pre-eclampsia in their first pregnaney, but only 10 
of these were graded as severe. Chemical analysis of the blood and 
urine after the second pregnancy was normal in all of the pre-eclamptie 
and 5 of the eclamptic patients. There is a greater decrease in hemo- 


TABLE V. COMPARISON OF REPEAT PREGNANCIES AFTER TOXEMIA 


PRE-ECLAMPSIA VASCULAR RENAL 
PER CENT PER CENT 
TOXEMIC NORMAL IST 2ND 
PREG, PREG. PREG. PREG. 
Baby weight less than 2500 gm. 23 6 15 19 
Hemoglobin less than 10 gm. 20 2 11 6 
per cent 
Cell volume less than 30 per 15 2 8 1 
cent 
Serum protein gm. per cent 5.8 6.5 6.7 6.4 
Urea clearance less than 50 32 0 9 £2 
per cent 
U/B ratio less than 20 5 0 10 11 
Weight of baby—gm. 2770 | 3430 | 3146 2913 


globin and serum protein concentration in pre-eclampsia than in normal 
pregnancy. Likewise, the urea clearance is decreased in the pre- 
eclamptie patient because of the oliguria and decreased concentration of 
urine urea nitrogen. The patients with severe essential hypertension or 
vascular renal disease were usually sterilized or given contraceptive in- 
struction after their first pregnancy in our hospital. Thus, the compari- 
son is chiefly between cases of mild and moderately severe vascular renal 
disease. However, although there are slight differences, they are too 
small to be of significance. 

The statement has been made repeatedly that ophthalmoscopie exam- 
inations are of diagnostic value. All of our examinations of the retina 
have been made by experienced ophthalmologists, but the information 
has been of little value. Extensive pathology of the retina was found 
and yet the subsequent pregnancies were normal and vice versa. 

We have been applying our theories to the ¢linie and hospital man- 
agement of these toxic patients for over four years without any bad 
results. If the patient has an essential hypertension or vascular renal 
disease of mild degree, there is no interference. The patient is hospi- 
talized if the blood pressure exceeds 200 mm., if the proteinuria ex- 
ceeds 5.0 em. per 24 hours, or if there is marked edema. The appearance 
of any of the above signs after thirty-two weeks indicates that the preg- 
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naney should be terminated, primarily in the interest of the baby. The 
height of the blood pressure as a rule increases with each pregnaney, 
but our management has not caused any more renal damage, as measured 
by the urea clearance, than when we were more active in the use of 
therapeutic abortion. 

Similarly, the pre-eclamptie patient is treated with a salt-poor or 
salt-free diet, bed rest, and sedation, unless there is an abrupt inerease 
in blood pressure, edema or albumin, or cerebral, visual or gastro- 
intestinal symptoms appear. This means fewer cesarean sections and 
inductions of labor. The percentage of patients who recover completely 
is just the same as it was when we terminated the pregnancies in cases 
where the toxemia persisted for longer than a week. 

The decrease in induction of labor, whieh was usually by mechanieal 
means, and the decrease in cesarean section have resulted in a decided 
decrease in the morbidity and incidence of puerperal infection in these 
toxemie patients. The decrease in- the use of a bag or pack for the 
induction of labor has also resulted in a decrease in the fetal mortality. 


DISCUSSION 


Normal pregnaney is characterized by an average gain in weight of 
22 pounds, a slight rise in blood pressure not exceeding 130/80, and some 
pitting edema of the ankles. Some patients may have an excessive gain 
in weight, a hypertension or a proteinuria but no cerebral or visual 
symptoms. These patients have a mild pre-eclampsia because, as we 
have repeatedly observed, any one of them can within a period of twelve 
to twenty-four hours develop all the findings characteristic of severe 
pre-eclampsia or even eclampsia. Thus, we have a relatively large group 
of patients who are not normal. A small number of them develop severe 
pre-eclampsia and a still smaller number of the last named group de- 
velop eclampsia. We believe that pre-eclampsia and eclampsia are 
‘avely fulminating. If the prenatal care has been intelligent, a severe 
toxemia may develop within twelve hours, but warning signs are almost 
invariably present for days or weeks. To date, no patient who has been 
followed in our toxemia ¢linie has developed convulsions or coma. We 
believe that the toxemia should be treated vigorously and, if necessary, 
the pregnaney interrupted before symptoms appear. 

Pre-eclampsia and eclampsia may develop or recur if the proper con- 
ditions are present. Thus, we have had 424 patients who had one or 
more normal deliveries before they had a toxemie pregnancy. If we 
analyze these toxemie pregnancies to determine the cause, we may find, 
for example, that there were twins. Multiple pregnaney, probably be- 
cause of the increased placental area and higher intraabdominal 
pressure, predisposes the patient to pre-eclampsia. Or there may have 
been a marked edema due to excessive ingestion or faulty exeretion of 
water or salt. The patient may have had a marked anemia which pre- 
disposes to edema. Obesity may have been a factor. Hookworm dis- 
ease, as reported by Wickramasuriva, increases the incidence of toxemia. 
Likewise, the impaired nutrition of our southern poor white and negro 
predisposes to toxemia. 


774 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


A large number of patients first show an increased blood pressure 
during pregnancy which usually persists after the puerperium. Fre. 
quently these patients develop edema and proteinuria and occasionally 
cerebral and visual symptoms. If they happen to be young primiparas, 
they are usually said to have pre-eclampsia and, because the hyperten- 
sion and occasionally the albuminuria persist after the puerperium, the 
signs are thought to be due to vascular renal pathology caused by the 
pre-eclampsia. We believe that these patients have a predisposition to 
hypertensive arterial disease by inheritance or by physical or mental in- 
stability (nervous and high strung). In such patients the normal 
physicochemical changes of pregnancy, together with the emotional 
stress and strain of pregnancy, result in the onset of hypertension which 
otherwise would not have appeared for years. This latter group of 
patients almost always give an abnormal response to the ‘‘cold test.’’ 
The blood pressure is quite often not constantly elevated either during 
pregnancy or after the puerperium but may, during the course of the 
day, range from normal to hypertension levels, additional evidence of 
vasomotor instability. Ultimately it remains persistently elevated and 
the sequelae of hypertensive arterial disease develop in the kidney, heart, 
eyes, ete. The data listed in Table IV illustrate how pregnancy precipi- 
tated a hypertension in a susceptible individual and how within a few 
years the patient had a persistent essential hypertension. If this patient 
had had further pregnancies, the constantly rising blood pressure would 
have been attributed to the pregnancies. We have a number of similar 
cases. 

For many years we accepted the belief that if ** pre-eclampsia’” lasted 
for a period of two or more weeks, permanent vascular renal damage 
would result in a high percentage of the cases. Since 1933, when we 
accepted the concept of hypertensive arterial disease as a complication 
of pregnancy, we have come to believe that if a marked hypertension, 
albuminuria, and edema persist for two weeks, despite adequate treat- 
ment, the primary disease is not pre-eclampsia but an essential hyper- 
tension or glomerulonephritis with perhaps a superimposed symptom 
complex of pre-eclampsia. Certainly, patients with severe pre-eclampsia 
extending over a period of weeks can have a normal subsequent preg- 
nancy. 

The incidence of abruptio placentae in our elinie is 0.6 per cent. 
It is 3.5 per cent in a toxemie pregnancy, where the preceding one was 
normal, and 5.5 per cent in the vascular renal or recurrent toxemia 
group, where the disease was mild enough to permit a second pregnancy. 
We believe that the incidence is much higher in the severe vascular 
renal patient and that placental infarction, retroplacental hematoma or 
abruptio placentae account for the major portion of fetal deaths in these 
patients. 

The eclamptie patient, who has a recurrence of toxemia or has per- 
manent damage of the arteries and kidneys, according to our concept, 
either had the eclampsia syndrome superimposed on a susceptible vas- 
cular system or, what is more probable, the convulsions were those of a 
hypertensive encephalopathy. During the eclamptie attack it would be, 


ii 


bIECKMANN AND BROWN: PERMANENT VASCULAR RENAL PATHOLOGY 779 
as a rule, impossible to distinguish which type was present. If we grant 
that there are two types of eclampsia, many of the conflicting results, 
especially as to treatment, can be satisfactorily explained. Thus, one 
would expect that heavy sedation would stop the convulsion of the hyper- 
tensive type and that delivery would not be urgent. The true gesta- 
tional type of eclampsia would not respond so readily to sedation and 
would require early termination of the pregnancy. A similar explana- 
tion is tenable for pre-eclampsia. The fact that a certain percentage of 
patients who have had severe eclampsia or pre-eclampsia have no per- 
manent vascular or renal damage offers excellent support to our theory. 


CONCLUSIONS 


Eclampsia.—Subsequent pregnancies will be normal in 40 per cent of 
the cases and complicated by a recurrence or exacerbation of the hyper- 
tension, edema, or albuminuria in 40 per cent. 

Less than 10 per cent will have a recurrence of the eclampsia. 

Over 37 per cent of the patients had vascular renal disease, indicated 
usually by a hypertension. No evidence of chronic glomerulonephritis 
was found in any of our eclamptic patients. 

Nonconvulsive Toxemia of Pregnancy.—Subsequent pregnancies will 
be normal in at least 30 per cent and probably 40 per cent of the cases, 
and complicated by a recurrence or exacerbation of the hypertension, 
edema or albuminuria in 50 to 70 per cent. 

Over 40 per cent of the patients had vascular renal disease, evidenced 
usually by a hypertension. Renal impairment, as indicated by a urea 
clearance of less than 50 per cent and due to nephrosclerosis, occurred 
in 2 per cent. Chronie glomerulonephritis was present in 0.5 per cent. 

We believe that true eclampsia and pre-eclampsia do not cause per- 
manent vascular or renal damage and that where such damage occurs, 
either the condition was not eclampsia or pre-eclampsia or these diseases 
were superimposed on a patient with a predisposition to hypertensive 
arterial disease. 

The fetal mortality, including all fetal deaths from abortion, stillbirth 
and neonatal deaths is over 25 per cent in all pregnancies after eclampsia 
and 15 per cent after nonconvulsive toxemia. In toxemie pregnancy 
after eclampsia it is over 40 per cent and in recurrent toxemia it is over 
20 per cent. Normal pregnancies after eclampsia or pre-eclampsia have 
a 5 per cent fetal mortality. 

Eclampsia and pre-eclampsia are diseases peculiar to pregnancy. 
They rarely occur without premonitory signs of excessive or too rapid 
gain in weight, edema, abnormal increase in blood pressure, hyperten- 
sion, or proteinuria. Either disease may recur, but such a repetition 
should always suggest vascular renal disease. 
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DISCUSSION 


DR. R. D. MUSSEY, Rocuester, MInn.—I quite agree with Dr. Dieckmann’s 
classification of the toxemias. In the first place there is the acute group, and in the 
second, the chronic group. In the acute group we have the pre-eclampsia which 
can proceed from mild to severe stages and may culminate in eclampsia. I be- 
lieve the low reserve kidney should be classified as a mild toxemia. I believe the 
classification of the chronic cases which Dr. Dieckmann has outlined, and which takes 
into consideration a pre-existing vascular or vasculorenal damage, is correct, and 
that on top of the previous vascular damage we may or may not have a super- 
imposed toxemia during pregnancy. This explains the lack of acute toxic symptoms 
in some of these patients who have hypertension. However, in this group of patients 
who enter pregnancy with hypertension and in whom no vascular or renal damage 
can be found by examination, toxemia is more likely to develop. 

The toxemias of pregnancy, at least a great many of them, depend on a pre- 
existing tendency in the individual to develop vascular diseases. To show this the 
so-called ice water test is of some value. In employing it in our group of apparently 
normal pregnant women in the first trimester, it was found that of the patients 
not reacting to the test very few developed toxemias later, About 30 per cent of 
the patients who showed an undue response to this test developed signs of  pre- 
eclamptice toxemia. 


DR. GEORGE F. PENDLETON, KAnsas Ciry, Mo.—TI am still not satisfied 
with the current classification of the so-called toxemias of pregnancy. We have 
the terms pre-eclamptic and eclamptic toxemia. They are clinical terms. Then we 
have the classification of acute glomerular nephritis and chronic nephritis, which 
are pathologic terms. Now we have another way of describing these conditions by 
a man’s name. Some sort of classification ought to be invented whereby we throw 
out all the clinical classifications and use only a pathologie classification, but at 
present I cannot see how we can do this. 


DR. DIECKMANN (closing).—Dr. Pendleton states that he does not approve 
of our classification because it is a mixture of clinical and pathologic terms. This 
classification is not original with us, but has been used by Herrick and co-workers, 
Stieglitz, Kellog and co-workers, and others. It is of value in that at least one-half 
of all patients with so-called ‘‘toxemia of pregnancy’? can be removed from this 
unknown group. The probable fetal and maternal mortality are also known for 
patients with hypertensive arterial disease. Progress will be made at a faster 
rate if we accept knowledge already at hand instead of waiting for a complete 
explanation of toxemia of pregnancy. 


CYSTOGRAPHY IN THE DIAGNOSIS OF PLACENTA PREVIA* 


Roper’ JEROME PRENtISS, M.D., AND WARREN W. Tucker, M.D., 
lowa Crry, 


(From the Departments of Urology and of Obstetrics and Gynecology, State 
University of Iowa) 


HE possibility of developing a method of precision for the roent- 

genologic diagnosis of placenta previa has been explored from 
several angles, but thus far no completely satisfactory procedure has 
been devised. This study was planned to present a contribution to 
the elucidation of this problem. 


Menees, Miller, and Holly! published their preliminary article on amniography 
in 1930. The method advocated roentgenography after the transperitoneal injection 
of strontium iodide into the amniotic cavity. Viewed in profile, the placenta pre- 
sented a crescentic filling defect in the amniotie cavity. Further contributions 
to this method were made by Kerr and MacKay4 and Burke.1° However, the 
method has been virtually abandoned because of its potential danger, and because it 
was occasionally unsuccessful. 

Ehrhardt? in 1932 suggested the intravenous injection of thorotrast, a radio- 
opaque medium useful because it was absorbed by the reticulo-endothelial elements 
in the placenta. Although this method gave satisfactory visualization in the rat, 
it failed to do so in the human being. <A further disadvantage is the relatively 
high toxicity of thorotrast. 

Direct visualization of the placenta in an ordinary anteroposterior radiograph 
was advocated by Powell and Snow,> in 1934. They believed they were able to 
detect the shadow of the placenta when the uterus was radiographed from the cor- 
rect angle. Their report included no case of placenta previa, but was based on the 
visualization of the placenta implanted in the fundus. As Ude and Urner’ pointed 
out, detection of the placenta in the usual fundal position eliminates placenta 
previa. 

In many radiologic laboratories it has proved difficult to detect the placenta on a 
flat film without the use of some contrast medium, Such an aid was offered by 
Ude, Weum and Urner,6 in 1934, who outlined the soft tissue space between the 
fetal skull and the bladder by instilling sodium iodide solution into the viscus. 
Their criterion for diagnosis of central placenta previa was symmetrical increase of 
the distance between skull and bladder, or, for marginal placenta previa, the uni- 
lateral widening of this space. The following year, Ude and Urner!s reported 
fourteen accurately diagnosed cases of placenta previa. The difficulties of the 
cystogram method in other than vertex presentations was demonstrated and the 
differential diagnosis of other potential causes of variation of the soft tissue space 
between skull and bladder was outlined. Later, these authors!s presented four 
additional cases and noted the possibility of diagnosis in breech and transverse 
presentations. The recommended technique consisted of introducing 40 ec. of 
12.5 per cent aqueous sodium iodide solution into the empty bladder and taking 
an anteroposterior film centered on the mid- or lower abdomen. 

Numerous investigators?, 11-17,19 have reported encouraging results with the 
original method and technique. Several minor changes have been recommended, e.g., 
MecDowell!2 suggested a second plate after withdrawal of 10 to 15 ¢.e. of the opaque 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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solution should the first film reveal overlapping of the fetal head by the bladder; 
and Wells16 favored a weaker solution (5 per cent) of sodium iodide. Several ob- 
servers have stressed the importance of cleansing the lower bowel prior to taking 
the eystogram, 


Despite the advance in the diagnosis of placenta previa offered by 
roentgenography, many difficulties remain, including interpretation of 
the cystograms and the lack of adequate definition of the boundary 
between normal and abnormal. In fact, certain of the published eysto- 
grams appear to give little evidence of the presence of placenta previa, 
although presented as clinically proved eases. 


It is not surprising, in view of these difficulties, that Hundley and co-workers9 
in 10 patients wrongly interpreted the criteria for diagnosis and were inclined to 
discredit the method. Beck and Light!7 in a series of 71 patients with last trimester 
bleeding and with vertex presentations, report that the method was accurate in 63 
patients (88.7 per cent) and noted that the accuracy was greater in excluding 
placenta previa (92.6 per cent) than in diagnosing (76.5 per cent) this condition. 


In order to overcome, if possible, some or all of these difficulties 
the present study was undertaken and developed to determine the 
best type of contrast medium and the most suitable positions of the 
patient during roentgenography. A simple scheme of comparative 
measurements is also proposed. 


SUBJECTS 


One hundred and twenty patients, each in the last trimester of preg- 
naney and selected at random or because of clinical indications, were 
studied. The diagnosis of placenta previa in the patients with ante- 
partum bleeding was confirmed by vaginal examination during labor, 
or in one patient, by inspection during cesarean section. In the entire 
series, 23 patients had some vaginal bleeding in late pregnancy; 5 had 
placenta previa and 1 had low implantation of the placenta. 


TECHNIQUE 


In general, no special preparation for cystography was necessary but an oe- 
casional patient needed an enema. Invariably the medium was instilled into the 
empty bladder and the catheter removed before exposure. The roentgenograms were 
taken on Dupont film, using a Snook machine fitted with a Potter-Bucky diaphragm 
with intensifying screens and operating at 50 milliamperes and 74 to 78 kilovolts. 
The distance from film to tube was 33 inches, and the time of exposure was three 
seconds, 

Media.—Three contrast media were used: sodium iodide in 2.5, 12.5, and 25.0 per 
cent aqueous solutions, skiodan in 10.0 and 40.0 per cent aqueous solutions, and air. 
The weak solutions of sodium iodide gave poor delineation while the higher con- 
centrations, although giving excellent visualization, irritated the bladder. The 12.5 
per cent solution, recommended by Ude and Urner, proved to be the most satisfactory. 

Skiodan in 10.0 and 40.0 per cent solution outlined the bladder clearly but was 
costly. The liquid media in optimum quantities gave the relation of the bladder 
to the fetal skull, but failed to delineate clearly the space between these structures. 
More than 80 ¢.c. obscured the relations by causing the bladder and fetal skull 
shadows to overlap, thus entirely obscuring the space. 

On the other hand, air, as the contrast medium, not only outlined the bladder 
smoothly, but also pictured in sharp relief the soft tissues intervening between 
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the white shadow of the fetal skull and the black of the bladder (Fig. 1, 4). Forty to 
250 ec. of air were tried but 100 ¢.c. gave optimum results. With less than this 
amount, the air tends to collect on one side of the bladder. Larger quantities, how- 
ever, did not obscure the space between the bladder and the fetal skull. The air eysto- 
grams likewise permitted measurements of the vesicocranial space. 

Position—The majority of previous workers took only an anteroposterior film with 
the patient in the supine position.” One investigator’ tried but discarded the 
direct lateral exposure. In an attempt to obtain the theoretical advantage of 


Fig. 1, A.—A normal anteroposterior air cystogram illustrating the method of ob- 
taining measurements of the vesicocranial space. 


Fig. 1, B.—A normal semilateral air cystogram to illustrate the method of obtaining 
measurements of the vesicocranial space. 


*Following the completion of the present experimental study, the authors noted in 
a recently published article by Ude, Urner and Robbins a reference to the em- 
ployment of the oblique film. In a_ personal communication from Aurelius and 
Schulze, it was stated that the oblique film was of assistance in arriving at a correct 


diagnosis. 
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viewing the soft tissue space through another plane and to obviate the disad- 
vantages of direct lateral exposure, films were taken with the patient in the semi. 
lateral position. This was accomplished by tilting the pelvis thirty-five degrees to 
either side and centering on the bladder (Fig. 2). By these means an excellent sil- 
houette of the vesicocranial space is obtained without interference by bone, inas- 
much as the rays pass through the greater sciatic notch. However, it must be 
emphasized that exposures in both semilateral positions should be used, since only 
a single side of the space is demonstrated in each. This position proved especially 
valuable in two patients with placenta previa, since the anteroposterior films showed 
no positive evidence of this condition (Fig. 3, 4), and the diagnosis was made en- 
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tirely from interpretation of the semilateral films (Fig. 5, B). It appears from writ- 


Fig. 2.—Patient in right semilateral position. 


ten reports that failures to diagnose placenta previa when the placenta was implanted 
posteriorly may have been due to the use of the anteroposterior film alone. In addi- 
tion to increasing the percentage of accurate diagnoses, the semilateral view should 
aid in better localization of the placenta. 

Inasmuch as a floating head might easily lead to a false interpretation, fundal 
pressure was used to force the head toward or into the pelvis. However, this force 
was inevitably variable and destroyed normal relationships if the shadow of the 
head tended to overlap the symphysis. This potential error was exemplified in one 
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patient on whom the anteroposterior cystogram revealed a central placenta previa 
(Fig. 4, 4), whereas in a second film (Fig. 4, B) taken during application of 
manual pressure, the relationships appeared normal. The erect position, utilizing 
the foree of gravity on the fetus, was discarded because of overlapping and of 
roentgenologic difficulties. The use of the semi-erect position (feet down at an 
angle of forty degrees) solved the problem by providing optimum gravitational 
force. 

Adopted Method.—The adopted technique included injection of 100 e.c. of air into 
the emptied bladder and taking three films, one in the anteroposterior semi-erect 
(forty degrees) position and one in each semilateral position with the feet down 
at an angle of five or ten degrees. 


Fig. 3, A4.—Patient I. K. Anteroposterior film shows no evidence of placenta previa, 
although patient had a marginal type. 


Fig. 3, B.—Right semilateral view of vesicocranial space in Patient I. K., showing 
sharp deflection of posterior horn of bladder indicative of a posterior marginal im- 
plantation of the placenta. 
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Measurements.—On the roentgenograms, the space between fetal skull and blad- 
der was measured in order to establish standards of normality. The perpendicular 
distances between the two ares were measured; on the anteroposterior cystogram jn 
the midline and bilaterally at 5 em, distance (Fig. 1, 4), and on the semilaterals at the 
symphyseal joint and 5 cm. posterior to this point (Fig. 1, B). It was realized, of 
course, that the measurements obtained were not absolute but were subject to distortion 
according to the size of the patient. Normal patients (Table 1) generally presented 
measurements which closely approximated the average for the group, but occasional 
marked variations from the average considerably extended the range. On the other 
hand, in + patients with placenta previa (Table IL) one or two measurements greatly 
exceeded the upper limits of normal, although the other values were well within the 
established range. The cystograms of the fifth patient (A.H.) were diagnosed 
as being suspicious for placenta previa because of variations in the width of the 
shadow rather than because the various measurements exceeded the upper limits of 
normal. 


TABLE I. MEASUREMENTS IN CENTIMETERS OF THE SPACE BETWEEN BLADDER AND 
FETAL SKULL IN PATIENTS WITHOUT PLACENTA PREVIA 


NUMBER 


POSITION | MEDIUM OF _ 

PATIENTS | AVER. |RANGE] AVER. | RANGE] AVER. | RANGE 

Antero- Supine Air 61 13° 108-241) 14. 107-23 

ANTERIOR POSTERIOR 
AVER. | RANGE] AVER. | RANGE 
Semilateral |Right Air 74 1.2 {0.7-2.2) 1.7 }0.8-2.8 
Left Air 16 1.1 |0.8-1.7| 1.4 |0.7-2.3 


INTERPRETATION 


This form of roentgen diagnosis of placenta previa depends upon visualization 
of the space between the fetal skull and the bladder, Normally this vesicocranial 
space is occupied by the bladder wall, peritoneal fold, uterine wall, membranes, and 
fetal scalp; in placenta previa it is widened by the interposition of some portion 
of the placenta. Normally in all views of this space, the are of the bladder shadow 
follows closely the are of the fetal head. Measuring the width of this space in a 
series of patients without placenta previa has established certain adequate standards 
of normality, the upper limits of which are considerably above the 1.0 em, limit im- 
posed by some observers. It has, however, been impossible to establish standards 
for the diagnosis of placenta previa, because of the scarcity of patients with this 
abnormality. While diagnosis by this plan of film mensuration awaits further con- 
firmation, it is clear that in the anteroposterior film sudden or gradual widening 
of the soft tissue space, unilaterally or symmetrically, strongly suggests an ab- 
normal position of the placenta. In the semilateral view similar criteria obtain 
for positive diagnosis, i.e., sharp deflection of the anterior or posterior horn of the 
visualized bladder, and consequent widening of the soft tissue shadow (Fig. 5, B). 
In both views, with depression of the bladder arc, there is symmetrical or unilateral 
displacement upward of the presenting part. Naturally these gross variations in the 
relations of the fetal head to the bladder can be expressed numerically (Table II). 

With experience, the interpretation of individual films becomes increasingly 
clear. Ninety-five per cent of this series were readily interpreted, while with 
vertex presentations only 3 per cent presented any difficulty, Abnormal presentation, 
fetal anomalies, physical defects in the mother, and technical errors in exposing 
the films accounted for those cystograms which were not amenable to interpretation. 
Abnormal presentations do not invariably preclude interpretation; this is true par- 
ticularly in breech presentation. However, accuracy is greater in excluding placenta 
previa than in its diagnosis (Fig. 5). 
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In this series 5 out of the 23 patients with antepartum bleeding had placenta 
previa. Four were accurately diagnosed from cystograms, one (A. H.) being classi- 
fied as only suspicious. In one patient with ante-partum bleeding and_ breech 
presentation, the cystogram was not conclusive, but at delivery the patient had pla- 
centa previa. In the remaining 18 patients with bleeding, placenta previa was ae- 
curately eliminated. 

Among the 97 patients without clinical suspicion of placenta previa, ° presented 
radiographic data which were diagnosed as positive. One of these left the hospital 
prior to delivery. Another began to bleed during the first stage of labor and ex. 


Fig. 4, A.—Patient G. W. Anteroposterior cystogram diagnosed as indicative of 
placenta previa. Central placenta previa found at time of cesarean section. 


Fig. 4, B.—Anteroposterior cystogram taken on G. W. with manual pressure applied 
to fundus. This pressure obliterates all criteria diagnostic of placenta previa. 
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amination revealed a low placental implantation. The third patient had no bleeding, 
and examination of the membranes indicated a normal implantation. The interpreta- 
tion of this film was obviously erroneous. 

Compound presentation, pelvic tumor, intrauterine blood clots, distended bowel, 
and contracted pelvis are conditions which should be ruled out before arriving at 
a positive roentgenologic diagnosis of placenta previa, Occasionally a film is en- 
countered in which the bladder and head are displaced to opposite sides of the bony 
pelvis (Fig. 6). This occurs especially in patients with roomy pelves, or with 
partial or complete engagement of the fetal head, and may lead to error. Recalling 
that 2 mass on one side of the pelvis will displace both head and bladder to the 
opposite side will ordinarily permit an accurate interpretation. 


Fig. 5.—Air cystogram of patient with breech presentation illustrating how this 
presentation does not necessarily rule out accurate interpretation. This film shows 
no evidence of placenta previa. 


Fig. 6.—Normal anteroposterior cystogram illustrating possible danger of false inter- 
pretation because of assymetry due to head displacing bladder laterally. 
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CONCLUSIONS 


1. Air cystograms provide a clearer, simpler, and more accurate 
method of delineating the bladder than do cystograms made with 
liquid media because the space between the bladder and fetal skull is 
not obscured. 

2. The combination of semilateral and semi-erect anteroposterior 
positions offers greater accuracy in the diagnosis and localization of 
placenta previa than does the use of the anteroposterior position 
alone, 

3. Measurements of the vesicocranial space in 5 patients with pla- 
centa previa, as well as standards established from measurements of 
patients without placenta previa, are presented. 

4. The high degree ef accuracy of the cystographic method for 
diagnosing placenta previa is confirmed. 


The authors wish to thank the members of the Department of Radiology for 
valuable suggestions. 
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DISCUSSION 


DR. HARLEY E. ANDERSON, Omana, NeB.—This procedure is extremely val- 
uable in ruling out placenta previa. In vertex presentation with no space interven- 
ing between the fetal skull and bladder, it can be accepted that the placenta is 
normally implanted. 

It has been hoped also that this procedure might cifferentiate the types of 
placenta previa and in our experience this has been possible. In the marginal 
and lateral implantation there is but a slight space intervening between the fetal 
skull and the bladder on the side where the placenta is found and the bladder 
does not show the usual flattening that is found in the central implantation. In 
the centrally implanted placenta on the other hand, the head is usually separated 
from the superior surface of the bladder by some 2 to 4 em. In addition, the 
bladder has a characteristic contour, consisting in an increased concavity of its 
superior margin which is very likely produced by the pressure of the placenta 
against the bladder. 

We do not believe that it is the presenting part which produces pressure against 
the bladder but rather that the pressure is produced by the placenta itself against 
the bladder. In substantiation of this statement, we have had one case of 
transverse presentation complicated by a centrally implanted placenta previa. The 
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diagnosis was made on the characteristic flattening of the bladder which was un- 
doubtedly produced by the pressure of the placenta upon the superior surface of the 
bladder and not by the presenting part inasmuch as there was none in the pelvis. 

It has been rather conclusively demonstrated that cystography is of no value 
in a differential diagnosis between ablatio placentae and placenta previa for the 
reason that there is an appreciable space between the fetal head and the maternal 
bladder in both instances. The cause of this space in ablatio placentae is very 
likely the blood which has gravitated to the lower uterine segment. However, the 
bladder shadow is thicker and does not give the usual flattening that is so charac- 
teristic in placenta previa. This should be of help, but clinical judgment in prema- 
ture separation of the placenta should still play the major role. 


DR. OWEN F. ROBBINS, MINNEAPOLIS, MINN.—With regard to measurements, 
I have had occasion to measure the craniovesical space in a number of instances, 
although I recognize that the measurements presented by Drs. Prentiss and Tucker 
may be more accurate. Abnormal presentations were not considered in my group, 
so there were 175 cases studied and corrected for disproportion by the Thoms’ 
grid. I centered the tube over the symphysis, the patient was prepared and the 
plate and tube left in situ, then the Thoms’ grid was placed 2 em. below the 
symphysis. After the grid has been placed, a flash exposure was taken. This 
picture I am showing was taken by means of that technique. In this next slide, 
you see the craniovesical space is between 0.2 and 1.8 em. with a few beyond 2 em. 
These were taken at seven months. The next slide shows the patients at eight 
months and at term. My figures are close to those of Drs. Prentiss and Tucker. 
The space is normally greater than 1 em., especially in the seventh month of 
pregnancy. In my series I incidentally encountered a patient with a central 
placenta previa, later proved by cesarean section. The measurements were 6.3 and 
2.6 em. 

IT might mention the negative value of x-rays in breech presentation. In my 
series there were 19, ten of which could be read as negative and placenta previa 
ruled out. 


DR. T. W. WEUM, MINNEAPOLIS, MINN.-—In the series of cases reported by 
Ude, Urner, and myself I was fortunate to have a case referred to me in which 
clinically we made a diagnosis of placenta previa at about seven months. Roent- 
genologic examination was made principally to determine the maturity of the baby, 
so that a section could be performed at that time and have a viable baby. We 
were pleased to find the roentgenogram showing a distinct mass lying between 
the partially filled urinary bladder and the head of the fetus. Four days later 
I was able to verify the roentgenogram by the operative findings. This led us 
on to further study by using a contrast medium in the urinary bladder. 


DR. PRENTISS (closing).—There are three points which I wish to emphasize 
in our study. First, air makes an excellent contrast medium without obscuring any 
more dense shadows on the x-ray film as is illustrated by this first film. The bladder 
is saucered when depressed by the oncoming head, and therefore the edges of the 
saucer would obscure the craniovesical space if an opaque medium were used to 
outline the bladder. However, air, being less opaque than the tissues in question, 
does not obscure them, and therefore the craniovesical space is outlined in sharp 
relief. 

Second, the clarity of the outline and contrast obtained by air makes it the 
more desirable medium to use in obtaining accurate measurements of the cranio- 
vesical space. 

Third, failure to diagnose the presence of a marginal placenta will oceur re- 
peatedly unless views of the posterior part of the craniovesical space are obtained, 
as was illustrated by the films of two of the patients presented. Films obtained 
in the right semilateral position silhouette the left posterior portion of the eranio- 
vesical space. The opposite is true of the left semilateral position. Both must be 
obtained before marginal implantation of the placenta may be excluded by means of 
cystograms. 


THE CLINICAL SIGNIFICANCE OF ENDOMETRIOSIS* 


S. CoUNSELLER, M.D., Rociestrer, MINN. 
(From the Division of Surgery, the Mayo Clinic) 


HE term ‘‘endometriosis,’? familiar to surgeons and gynecologists, 

was introduced by Sampson'*-?° to describe peculiar lesions which 
oceur in adult women and which are found almost exclusively in the 
pelvis or lower abdomen. Regardless of their particular location, 
these lesions have as their common denominator the presence of endo- 
metrial tissue which is indistinguishable pathologically and physio- 
logically from that found within the uterine cavity. They are neither 
tumors in the ordinary sense of the word nor products of inflamma- 
tion, although they have some of the characteristics of both orders of 
pathologic phenomena. 

Endometriosis appears to be associated frequently with primary 
or secondary sterility and in a large proportion of cases there is asso- 
ciated disease of the uterus or adnexa; it is also interesting to note 
that in many patients in whom this condition is found, an abdominal 
or a pelvic operation has previously been performed. Thus, in a re- 
cent study at the Mayo Clinic, an incidence of pregnancy of only 56.5 
per cent was found; previous surgical procedures had been carried 
out in 54.2 per cent of patients and associated disease of the uterus 
or ovaries or both was found in over 50 per cent. 

Aberrant endometrium may appear within the uterus, in the pelvic 
tissues or organs and finally in locations which are distant from the 
uterus. In the uterus, the endometrial productions may be within the 
muscle, under the peritoneum or in the region of the cervix. External 
locations may be the tube, ovary, the rectovaginal septum, the cul-de- 
sac, the bladder, rectum, the uterine and ovarian ligaments, the pelvic 
Ivmph glands; more rarely the large or small intestine, the appendix, 
the inguinal region, the labia, the umbilicus, laparotomy scars or the 
lungs may be involved. In all of these various locations, the patho- 
logie findings are identical; there are glandular tubules identical with 
the epithelial diverticula of the uterine mucosa, formed of simple 
columnar epithelium, which is often ciliated. Around these epithelial 
formations one finds a connective tissue containing nuclei which re- 
semble those in the subendometrial tissue of the uterus; there may 
also be smooth muscle fibers between the epithelial islands, the whole 
recalling a miniature uterus. In addition to this morphologic resem- 
blance, the endometrial formation, under the influence of the ovarian 
hormones, follows the menstrual cycle of the uterus; hemorrhage oe- 
curs, cysts form and rupture may ensue. Moreover, during pregnancy, 
the ectopic tissue undergoes formation of decidua, involution oceur- | 
ring subsequently. 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minnesota, October 6 to 8, 1938. 
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The number and the diversity of the hypotheses which purport to 
explain the pathogenesis of the mentioned phenomena are ample evi- 
dence of the uncertainty which still enshrouds the origin of endo- 
metriosis. It must, however, be borne in mind that in this condition 
several distinet pathogenic factors may operate, just as in carcinoma 
generalization may occur by virtue of lymphatic, vascular, and con- 
tiguous dissemination. In a general way these various hypotheses 
have been grouped into the three following classes: (1) embryonie, 
(2) metaplastic, and (3) migratory. 


HYPOTHESES OF EMBRYONIC PATILOGENESIS 


The Wolffian hypothesis of von Recklinghausen and the Miillerian 
hypothesis, which was championed especially by Cullen, could at best 
explain only the endometriomas in the immediate vicinity of the 
uterus, where these embryonic residues could conceivably exist. These 
hypotheses are chiefly of historical interest today. 


HYPOTHESES OF METAPLASTIC PATHOGENESIS 


Iwanoff first suggested a serosa-epithelial metaplasia of the peri- 
toneum; Meyer, Lauche and others have developed this hypothesis. 
Supposedly, under the influence of an inflammation or of an ovarian 
hormonal action, the pelvic peritoneum might form tubular invagina- 
tions which would sink more or less deeply into the tissues of sub- 
jacent organs. Simultaneously, the flat endothelium of the involved 
peritoneum might become transformed into columnar epithelium, thus 
producing an adenomatous appearance. In addition, around these 
elandlike cavities, the connective tissue might take on the characteris- 
tics of the subendometrial tissue and muscle fibers might appear. Pick 
conceived a like process involving the germinal epithelium of the 
ovary. Others have suggested a metaplasia of lymphatic endothelial 
tissue. 

Although the common celomie origin of the peritoneum, the ovary, 
and the Miillerian ducts might be consistent with these hypotheses, it 
seems that they assume profound histologie and physiologie changes 
for adult peritoneum; it is clearly established that the ovarian hor- 
mones have an important effect on fully developed endometriomas, 
but it is certainly not established that they might initiate the develop- 
ment of these lesions. It must be stated, however, that some writers 
have assumed embryonie rests underlying the mesothelial change into 
adult endometrial tissue. 


HYPOTHESES OF MIGRATORY PATHOGENESIS 


These hypotheses assume that the endometrial tissue in endometri- 
osis has its origin in the uterine mucosa. 

Contiguity—It is generally accepted, as originally suggested by 
Cullen, that adenomyomas of the uterus illustrate an invasion of the 
uterine musculature by its endometrial lining. It is also recognized 
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that such adenomyomas may be directly traced to the subserosal tissue 
or to the cul-de-sac, bowel or abdominal wall, as emphasized by Hasel- 
horst. This, however, does not obtain in most cases of endometriosis. 

Implantation —Sampson’s hypothesis of retrograde menstruation 
with possible incubation of endometrial implants in the ovary is suffi- 
ciently familiar not to require much elaboration. In operations per- 
formed during the menses, blood has frequently been seen coming 
from the tubes and in several instances of atresia of the cervix a 
similar phenomenon has been observed. However, the grafting in the 
pelvis of devitalized endometrial elements found in menstrual blood 
is speculative and this hypothesis does not explain endometriosis of 
the groin or of the umbilicus. 

King’s assumption that hemorrhagic corpus luteum or other cysts 
of the ovary might be the starting point of endometriosis, relates the 
implantation with the metaplastic hypotheses and is subject to the 
same criticism. 

Lymphatic metastasis —This hypothesis assumes that endometrial tis- 
sue from the uterus may be carried by lymph channels to points outside 
the uterus. Sampson!® suggested this possibility in 1922. Halban in 
1924 was the first writer to put forward lymphogenous metastasis as 
a general explanation of all forms of endometriosis, which he called 
‘metastatic hysteroadenosis.’’ It is assumed that during menstrua- 
tion, by virtue of the indefinite limit between endometrial tissue and 
the subjacent tissues, epithelial elements may enter open lymphatic 
vessels and be carried to the subserosal lymphatics or to the utero- 
sacral ligaments, the broad ligament, the ovaries, the round ligaments 
or the abdominal wall. The known lymphatic drainage of the uterus 
enables the tracing of a possible course to all of the locations in which 
endometriosis has been described, including its occurrence in ordinary 
laparotomy sears. This hypothesis seems to explain the histopatho- 
logic phenomena in endometriosis more adequately than any other, 
since it assumes an origin from the uterus; it includes intrauterine 
adenomyomas as well as extrauterine endometriomas; it is consistent 
with the finding of endometrial tissue definitely within lymph nodes 
and within Ilvmph capillaries (Gricouroff? and Henry). The chief 
objection which one may raise to it is that normal tissue supposedly 
does not metastasize. Ilowever, Ewing pointed out that metastasis is 
associated with thyroid adenoma, chondroma, leiomyoma, and normal 
chorionic tissue; it must be noted moreover that the proliferation of 
the uterine mucosa and its proliferation into the uterine musculature 
during menstruation are unique processes in the normal organism and 
might be compared to the conditions which obtain in carcinoma. Nor- 
mal islands of endometrial tissue have also been observed in the pelvic 
lIvmph nodes lying next to carcinomatous tissue in cases of carcinoma 
of the uterus (Leidenius). 

The hypothesis of Ivmphatic metastasis must also include oceasional 
blood vascular metastasis. The observation of Sampson in 1927 of 
viable endometrium which had entered the sinuous veins of the uterus 
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during menstruation does not appear to have been verified and Jacob- 
sen reported in 1933 that he had failed to effect the transplantation of 
endometrium through the blood vessels. However, endometriosis of 
the lung has been observed by Schwarz and it is difficult to explain 
this on any basis other than a blood vascular dissemination. 


CLINICAL PHENOMENA 


Pelvie pain, usually associated with the menstrual periods, is the 
single most important symptom which induces the patient with endo- 
metriosis to consult the physician. Disturbances in the amount or 
character of the menstrual flow are usually of secondary importance 
and are seldom of such significance as to constitute the patient’s prime 
complaint. It is important certainly that some patients with this 
disease have pelvic pain and that some do not, at least to any appreci- 
able degree. Also, why it manifests itself in the great majority of 
eases during the latter part of the third decade or early in the fourth 
decade is a problem. The absence of pain may be ascribed to the fact 
that it is the rule to designate large chocolate cysts of the ovaries 
with intimate attachment to the uterus, cul-de-sac and bowel as endo- 
metriosis, although it is frequently impossible to demonstrate any 
endometrial tissue in any of the tissues removed surgically. However, 
one encounters true endometriosis associated with pain in which one 
finds coexistent chocolate cysts of the ovary and therefore there are 
probably two different but closely related pathologie entities. Broders 
states without reservation that tarry cyst formation of the ovary and 
endometriosis are two different conditions pathologically, although 
they may or may not coexist in the same patient. The foregoing re- 
marks, therefore, imply that the endometrial implant is productive of 
pain, whereas it is my observation that mere chocolate cyst formation 
is rarely painful. Most patients with the latter condition seek medi- 
eal attention for menstrual disturbances and not because of dysmenor- 
rhea. The character of the pain then in endometriosis should have 
certain features which should aid in diagnosing the location and the 
extent of the disease. 

Those who have been interested in the type of pain produced by 
viscera, such as the gastrointestinal tract for example, have definitely 
established the fact that there are two types of pain produced by an 
intrinsic lesion of the stomach or bowel depending on its location and 
extent. As long as the lesion is confined to that portion of the bowel 
only, the pain is of a visceral or sympathetie type and has no loealiz- 
ing symptoms, but if the lesion becomes penetrating or involves any 
adjacent tissue by an inflammatory reaction, the pain becomes somatic 
or spinal sensory in type. The pain then becomes referred over the 
course and extent of the spinal sensory nerve which projects to a par- 
ticular segment of the trunk and can be localized in that area. A good 
example of this is noted in acute appendicitis. The pain at the onset 
is a generalized epigastric distress which is a visceral pain, but the 
instant the inflammation involves the local peritoneum the distress 
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becomes severe and localized over the right lower quadrant as a go- 
matic or spinal sensory pain and, therefore, the abdominal wall be- 
comes tender in proportion to the involvement of the peritoneum. 
Rivers has expressed the opinion that the visceral pain is due to the 
resistance to contraction, because there is no pain, for example, in a 
dilated stomach or intestinal seement where the dilatation is of long 
duration, and that the same situation becomes true for the biliary 
system or the urinary tract. 

It seems logical to assume that the pelvic viscera and adjacent 
peritoneum should portray the same visceral and somatic type of pain 
as do the other abdominal viscera. There are several reasons to be- 
lieve this to be true. For example, the pain experienced from an 
acutely inflamed Fallopian tube is at first a pelvic distress associated 
with some uterine cramps but within a few hours, or as soon as the 
peritoneum of the tube becomes inflamed, the pain is localized to either 
side involved and there is tenderness over the adjacent abdominal 
wall. This localized pain is often mistaken for acute appendicitis. On 
the other hand there is no pain in a chronically distended tube, for 
example in a hydrosalpinx. There is no pain experienced in a slowly 
developing ovarian cyst even though it attains tremendous size, but if 
it becomes acutely distended with blood or twists on its pedicle, a 
movement which involves the peritoneum at its base, the pain becomes 
severe and at once local in its distribution. 

The pain of primary dysmenorrhea is a pure visceral or sympathetic 
type of pain, since nothing is involved but the contracting uterine 
museulature and the pain is referred to as a uterine cramp. If there 
is any change in the duration or severity of this pain or if a dysmenor- 
rhea is acquired when one did not previously exist to any noticeable 
degree and if it becomes progressive, this is presumptive evidence that 
endometrial tissue has invaded the uterine musculature, since it is sub- 
ject to the same physiologic stimulus as the normally placed endo- 
metrium. The dysmenorrhea is a prolonged and more intense visceral 
pain. However, it has been observed that if the endometrium is out- 
side of the uterus itself, the pain is more likely to be of a different 
character; for example, an endometricma of the round ligament pro- 
duces pain which is referred to the inguinal regions, and those endo- 
metriomas located under the broad ligament and along the ovarian 
ligament are referred to the groin and inner side of the thigh, a pain 
which is purely somatic in type. One patient in our series in whom 
the lesions were along the left pelvie wall and lateral surface of the 
sigmoid, experienced pain only in the left epigastrium. The only ex- 
planation is that the pain was referred up to the spinal sensory nerve 
supplying that portion of the parietal peritoneum. When the endo- 
metrial tissue involves the rectovaginal septum or the peritoneum of 
the rectosigmoid juncture of the colon the distress is often referred to 
the anal region, and when the mucous membrane of the rectum be- 
comes attached to it there is a desire to defecate. Rectal emissions 
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also are painful. Similarly endometriosis involving the bladder wall 


resembles cystitis in its symptoms. 

The development of these various lesions is a slow and progressive 
affair. Probably the process is initiated soon after the onset of men- 
struation, but it does not become of clinical importance until in the 
third or fourth decade when the lesions become sufficiently diffuse. 
We at the Mayo Clinic are convinced that in girls in the second and 
third decades at least, endometriosis is in many cases responsible for 
pelvic pain and prolonged dysmenorrhea, although the lesions are not 
firm enough to palpate either vaginally or rectally. In many instances 
the prolonged dysmenorrhea is probably due to endometrial tissue 
within the uterine musculature. 

In this connection it is of interest that in a recent series of 92 pa- 
tients from whom definite information was obtained regarding dys- 
menorrhea it was ascertained that the average age of onset of severe 
symptoms was 28.8 years, but the symptoms of some patients had 
begun during the second decade. The average age at operation was 
found to be 37.1 years. Furthermore, the average duration of symp- 
toms prior to surgical treatment was 10.3 years, excluding 18 patients 
in whom the duration was less than one year. 


TREATMENT 


Since heterotopic endometrium is subject to the same physiologic 
stimulus from the ovary as the normally situated endometrium, it 
naturally follows that removal of both ovaries or their destruction by 
radium or roentgen ray would render all endometriomas inactive. 
This is, of course, desirable if the patient is near the climacterium, but 
unfortunately most cases of endometriosis occur during the most 
active reproductive period of life, that is in the third and fourth 
decades. The problem then is one of relief from pain and preservation 
of the menstrual or reproductive functions or both. However, too 
much emphasis should not be placed on the latter for we have found 
that 48.9 per cent of 131 married patients with this disease either had 
never been pregnant or had had only miscarriages. The absolute 
sterility was 32.1 per cent. In view of this evidence one should not 
endeavor to preserve the reproductive function in cases where this 
disease is diffuse, but to restrict such efforts to instances where the 
disease is unilateral or where there are relatively few implants on the 
peritoneum, and where the adnexa are freely movable. Further im- 
portant evidence militating against preservation of the reproductive 
function may be inferred from our results following conservative sur- 
gery in these patients. In 55 cases in which pregnancy could have 
reasonably been expected, it actually did oceur in only 7 patients, 
resulting in a total of 10 children. 

Since the average period of time which elapses from the onset until 
the patient seeks relief is ten years, it is most likely that the disease 
has become too extensive for satisfactory conservative surgical treat- 
ment. Our efforts then should be directed to relief of pain without 
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complete castration, at least when the patient is less than thirty-seven 
years of age. However, there are some instances in patients under this 
age in which it is futile to attempt any procedure other than castra- 
tion or if feasible a panhysterectomy. 

We feel that patients in the third and fourth decades of life at least 
should be submitted to surgical treatment rather than to radium or 
roentgen therapy, because it is impossible to determine clinically 
whether complete cessation of function of the ovary is advisable. Fur- 
thermore, it is much wiser to know whether there is any other asso- 
ciated pathologie condition of the pelvic organs before submitting the 
patient to castration by radium or roentgen rays. The one exception 
to this rule may be a large adenomyoma of the rectovaginal septum 
which cannot be removed surgically without considerable risk of pro- 
ducing a rectal fistula. 

The relief of dysmenorrhea due to endometriomas is a simple matter 
when these are confined to the uterine musculature. Since the pain 
from the uterus is purely a visceral pain it should be adequately re- 
lieved by a presacral neurectomy together with complete excision of 
all uterine endometriomas. Also, it is probable that in these particu- 
lar instances where the disease is confined to the uterus, presacral 
neurectomy will postpone disability from pain arising from recur- 
rences within the uterus, or the patient may reach the menopause before 
further treatment becomes urgent. 

Obviously presacral neurectomy is futile for the relief of pain aris- 
ing from endometriomas involving the round ligaments, lateral pelvic 
walls, and so forth, a pain which is principally somatic in type. There- 
fore, in instances where the uterus itself is not involved, presacral 
neurectomy as a protection against recurring pain is hardly advisable. 

Surgical treatment of heterotopic endometriomas other than those 
in the uterus should be influenced by the fact that in some instances 
almost complete relief has been obtained by cauterization of the im- 
plants or by partial resection by the surgical diathermy loop. 

At the Mayo Clinic our surgical treatment consists in preservation 
of one or both adnexa where possible, and complete excision of all 
adenomatous tissue involving the uterus; in these patients a_pre- 
sacral neurectomy is routinely performed. Also, complete or partial 
excision of all heterotopic endometriomas is done with the surgical 
diathermy wire loop. 

If the disease does not lend itself to these conservative procedures, 
then radical removal of all pelvic organs is performed regardless of 
the age of the patient. 

SUMMARY 


The various hypotheses regarding the etiology of endometriosis have 
been briefly outlined. From the manner of the distribution of the im- 
plants, the hypothesis that endometrial tissue from the uterus is ear- 
ried by lymph channels to points outside the uterus presents the least 
objections to its explanation. The hypothesis is extremely simple, 
logical and entirely possible. 
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Pelvic pain, quite definitely related to menstruation, is the prin- 
cipal reason the patient seeks relief. There is usually a ten-year history 
from the onset of the disease and the symptoms have been progressive. 
There are most likely two types of pain, visceral or sympathetic and 
somatic or spinal sensory. The latter becomes evident when the peri- 
toneum of the cul-de-sac, lateral pelvic wall, and round ligaments is 


involved. 

Surgical treatment is either radical or conservative, depending on 
the extent and involvement of the lesions. If conservative treatment 
is performed it is necessary to carry out such procedures as will re- 
lieve pain as well as conserve the menstrual or reproductive functions. 
The pain may be relieved or alleviated by complete excision of the 
lesions from the myometrium plus a presacral neurectomy when the 
lesions are limited to the uterus. Other heterotopic lesions may be 
attacked by complete excision where possible by the surgical loop 
diathermy or partial resection when lesions are located in the sigmoid 
or the rectovaginal septum. 
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DISCUSSION 


DR. JAMES W. McGILL, Superior, W1s.—One of the etiologic possibilities not 
mentioned is that of disturbed ovarian function. Dougal of Manchester, for ex- 
ample, believes that the excessive production of estrin has a profound influence in 
the causation of endometriosis. Meigs of Boston has made the suggestion that 
late marriage, contraception, and late conception may be factors on the basis of 
continued stimulation by the follicular hormone, unrelieved by the physiologic rest, 
so to speak, furnished by the occasional advent of pregnancy. 

The association of sterility with this condition is well recognized, although 
opinions differ as to the mechanism. Endometriosis is so frequently associated 
with ovarian or uterine disease that it is difficult to say which is the cause and 
which the effect. Sterility may be due directly to endometriosis or it may be due 
to ovarian dysfunction. 

Even though conservative surgery is frequently disappointing inasmuch as sub- 
sequent operation is so often necessary, still one would hesitate to advise more 
radical treatment, especially in younger women. Yet Pemberton states categorically 
that the grounds for conservative treatment must be strong and clear to justify 
it. 
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If a patient is near the menopause it should be borne in mind that the condition 
will frequently subside without treatment. Because of the infiltrative character 
of the disease, radium must be used with caution. Severe necrosis may follow 
the use of intrauterine radium in the event that bowel is adherent to the uterus. 
The mere presence of endometriosis in itself does not justify treatment, in the 
opinion of Keene and Kimbrough; they believe that unless symptoms direetly 
referable to the lesions are present, no treatment is indicated. 


DR. WILLARD R. COOKE, GaLveston, TEX.—For some time I have been 
making a study of the localization of pain in the pelvie region. For this study 
endometriosis has proved to be an excellent guide on account of its localization in 
various areas. 

It is possible to differentiate between visceral and peritoneal pain. Peritoneal 
pain is referred to definite locations which do not correspond with the location of 
the various visceral types of pain. This observation has been so constant that 
we have been able to make diagnoses of endometriosis solely upon the peritoneal 
localization. 

To aid in the diagnosis we ask the patient whether she has a new type of pain 
accompanying and following menstruation which is different from some previous 
type of dysmenorrhea and which has become more severe and more prolonged with 
each suecessive bleeding phase. If she gives a history of a different type of pain 
in a different location it is highly probable that she has developed an endometriosis. 

In cases of endometriosis in younger women, it is of course undesirable to halt 
its progress by castration or other radical operative means, but at the same time 
these cases demand relief of pain. Presacral sympathectomy relieves pain only in 
the uterus, tubes, and to a limited extent in the upper vagina and the anterior 
wall of the cul-de-sac. It does not relieve pain due to endometriosis of the ovaries 
or of the intestinal tract. In cases of ovarian endometriosis we have found it 
necessary to divide the ovarian nerves which accompany the ovarian leash of 
vessels. Since it is impracticable to perform a periarterial sympathectomy, it is 
necessary to divide the ovarian arteries and veins, ligating each cut end. We have 
found this entirely satisfactory in relief of ovarian pain and without any sequelae 
in the form of disturbances of ovarian function. When the endometriosis is localized 
to areas of the peritoneum which are not innervated through the presacral plexus, 
but through spinal nerves, we have not found it possible to perform the necessary 
neurectomy. 

We have had four cases in which neurectomy was performed and the endome- 
triosis has undergone marked regression. One of these patients has had two chil- 
dren since the operation and there is no palpable mass. In another case the mass 
is reduced to a fifth of its original size; another has only a small mass in the 
right uterosacral ligament about the size of a pea. This case had practically a 
complete diffuse infiltration of the entire area between the genitalia and the anterior 
surface of the rectum. 

From these cases it seems probable that regression and ultimate disappearance 
of the endometriosis may occur. Whether the sympathectomy and ovarian neuree- 
tomy had anything to do with the regression is problematic. 


DR. JEAN PAUL PRATT, Detroit, Micu.—It seems possible to relieve some 
of the pain due to endometriosis by cutting down the ovarian function. The pain 
of endometriosis is not constant throughout the eyele but oceurs during the time 
that the endometrium is stimulated by the ovarian factor. If we cut down the 
amount of ovarian tissue it tends to reduce the amount of discomfort the patient 
experiences. We have found it quite helpful in reducing ovarian function to re- 
move one ovary and a half or a third of the other. In instances in which this has 
been done, one patient has had three subsequent pregnancies which made the con- 
servative procedure worthwhile. The majority are completely relieved of pain. 
They are told that if the pain returns, they can be entirely relieved by x-ray treat- 
ment of the remaining ovary. This has seldom been necessary because cutting down 
the ovarian function has made the patient reasonably comfortable. 
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DR. COUNSELLER (closing).—I believe the condition is closely allied to 
malignant disease and yet the tissue is supposed to be normal. Nevertheless, at 
the meeting of the American Gynecological Association, in Asheville, Dr. Schwarz, 
of St. Louis, referred to two cases of endometriosis of the lung in which the patients 
bled from the bronchus every month. <A piece of tissue was removed through the 
bronchoscope; biopsy showed that it was ectopic endometrial tissue; therefore, 
roentgenotherapy was employed and the bleeding stopped. 

My chief purpose in discussing this subject was to demonstrate that on the basis 
of the clinical signs one could tell the patient definitely regarding her chances of 
cure and whether radical operation would be required. If one could place on a 
chart where the pain is referred one could show that structures other than the 
uterus are involved. The prognosis as to subsequent pregnancy or recurrence could 
be more definite. 

I have a slide showing a section of endometrium taken from the uterus of a 
woman twenty-two years of age. She was scheduled for hysterectomy. I excised 
either eleven or thirteen points of endometriosis, reconstructed the uterus and did 
a presacral resection. Since the operation she has been menstruating regularly and 
without pain. That was five years ago. 


URETERAL INJURIES IN GYNECOLOGIC SURGERY* 


L. LEventuaL, M.D., F.A.C.S., Irvine J. SHapiro, M.D., AND 
Arrep J. Puatrr, M.D., Cutcago, IL. 
(From the Gynecologic-Urologic Clinic, Michael Reese Hospital) 


poten to the ureter is a serious complication in gynecologic surgery. 
It has been estimated from reports by several authors that 1 to 3 
per cent of all pelvic operations are complicated by this accident. Al- 
though this incidence is very high according to our experience, there 
are undoubtedly many unrecognized and undiagnosed cases; particu- 
larly where complete ligation of a ureter leads to an aseptie atrophy 
of the involved kidney. In such cases, the remaining kidney takes up 
the complete urinary function without any symptoms or signs. 

The type of injury is often difficult to determine unless recognized 
at the time of operation; but the various possibilities include ligation, 
transfixation by suture, angulation or constriction by adjacent liga- 
tion, incision (longitudinal, transverse) and necrosis. The latter may 
be due to pressure from a clamp or to cireulatory disturbance follow- 
ing denudation, as not infrequently occurs in the extensive dissection 
involved in a radical Wertheim operation. 

A realization on the part of the gynecologic surgeon of the course 
of the ureters normally and as modified by extensive pelvie pathology 
constitutes the best prophylaxis against ureteral injury. Brown, in 
his report of a group of postoperative ureteral injuries, states that 
normally the ureter is 1.5 em. from the uterus at the internal os and 
1.0 em. from the cervix at the vaginal reflection. Such close proximity 
warrants the utmost caution in the placing of clamps and ligatures. 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., Oct. 6 to 8, 1938, 
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Since the course of the ureters may be markedly distorted in pelvie 
disease, the axiom ‘‘stick close to the pathology’’ is a good prophylactic 
measure in any complicated pelvic dissection. Incomplete mobilization 
of the bladder from the cervix invites catastrophe by placing the 
ureters too close to the field of clamp and ligature. This is especially 
pertinent in bladder plastics and hysterectomy, particularly total. In- 
clusion of the pubocervical fascia in the lower clamps during the 
performance of a total hysterectomy, as described by Richardson, 
diminishes the possibility of injury to the ureters. This technique 
also obviates unnecessary hemorrhage, where frantic attempts at hemo- 
stasis often lead to involvement of the ureter. An intraligamentous 
tumor usually causes marked distortion in the course of the ureter, 
and the control of bleeding from the bed of such a growth may en- 
danger the ureteral integrity. In our experience we have found that 
troublesome bleeding in such a case is best treated by packing, drain- 
age through the vagina and the construction of a ‘‘pelvie diaphragm,”’ 
rather than by uncertain ligature. The value of inserting ureteral 
catheters as a prophylactic measure is highly questionable. They may 
give a false sense of security, and by altering the normal position of 
the ureters, render them more liable to injury. In many instances we 
have been unable to locate them by palpation, and their mere intro- 
duction may give rise to infection, ureteral colic, and oliguria, with 
great possibilities of increasing the postoperative morbidity. 

In April, 1938, Feiner reported 8 cases of ureteral injury and collected 702 
cases through 1936. Of the total of 710 cases, 109 were bilateral and 601 were 
unilateral. In 236 of these cases collected during the period 1925 to 1936, 25 per cent 
occurred during radical abdominal hysterectomy for cancer, 20 per cent during total 
abdominal hysterectomy for benign disease, 18 per cent during supracervical hysterec- 
tomy, 15 per cent during vaginal hysterectomy (one-third of these cases were radical 
Schuata operations for carcinoma), 10 per cent during salpingo-oophorectomy, and 
8 per cent during procedures which included extraperitoneal cesarean section, forceps 
delivery, and anterior colporrhaphy. Since, in recent years, radiation therapy has 
replaced radical surgery in the treatment of carcinoma of the cervix, the largest 
etiologic group in ureteral damage should be eliminated. 


In the fifteen-year period preceding July 1, 1938, there were 13 
patients on the Gynecologic Service at the Michael Reese Hospital who 
sustained ureteral injuries. The larger proportion of these cases oc- 
curred after 1930, when the staff began to perform total hysterectomy 
more often for conditions which previously were treated by supra- 
vaginal hysterectomy. In addition to these cases, our report includes 
a patient upon whom a supravaginal hysterectomy was performed 
elsewhere, and who entered our service complaining of urinary incon- 
tinence. A diagnosis of right ureterocervical fistula was made, and 
nephrectomy was performed as the treatment of choice. Of the 14 
patients, 12 sustained unilateral injury and 2 bilateral. The indica- 
tions for surgery in the 14 cases were as follows: fibromyomas in 8 
cases, cystocele in 4 cases, intraligamentous cysts in 2 cases (one of 
these was in association with multiple fibroids), and carcinoma of the 
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cervix in 1 case. <All of the patients with cystocele were operated upon 
bv the usual technique for anterior colporrhaphy. Of the 8 patients 
with fibroids, 6 had total hysterectomy. Of these, 2 had additional 
bilateral salpingo-oophorectomy and 3 unilateral salpingo-oophorectomy. 
The 2 remaining patients with fibroids were operated upon by supra- 
vaginal hysterectomy. In the patient with carcinoma of the cervix 
(Group II), a radical Wertheim operation was done (see Table I). 


CASE REPORTS 


Case 1—(E35478.) Mrs. M. L., aged 39 years, was admitted on March 6, 1931 
with cystocele and rectocele. On March 9 an anterior colporrhaphy and perineor- 
rhaphy were performed, The postoperative course was uneventful except for a 
continuous complaint of pain on the left side. The patient was discharged on the 
eighteenth day. On the following day she noticed incontinence and re-entered the 


Fig. 1—(Case 2.) Intravenous urogram six and one-half years after postoperative 
left ureterovaginal fistula. No treatment. Left hydronephritic atrophy. 


hospital. The bladder dye test was negative for vesicovaginal fistula. On April 2, 
an intravenous pyelogram showed diminished kidney function on the left with dis- 
tortion of the left renal pelvis. A diagnosis of left ureterovaginal fistula was made. 
The patient left the clinic and entered another hospital where on July 24, the left 
ureter was implanted into the bladder. On August 2, she developed a large mass in 
the left renal region, and on August 8, a decapsulation and nephrostomy were 
done. The patient left the hospital on October 19. There was no follow-up. 


Case 2.—(B49421.) Mrs. Y. T. was admitted on Dec. 24, 1931 with eystocele 
and rectocele. On December 28, an anterior colporrhaphy and perineorrhaphy were 
performed. The postoperative course was marked by temperature rise up to 101° F. 
for sixteen days with gradual subsidence to normal. Involuntary urination was 
noted from the fifth to the ninth days but none thereafter. The patient was dis- 
charged on the twenty-fourth day feeling well. Ten days later she had involuntary 
urination and re-entered the hospital. After the usual tests a diagnosis of vesico- 
vaginal and left ureterovaginal fistulas was made. On March 31 the vesicovaginal 
fistula was successfully repaired. On the eleventh postoperative day an intravenous 
pyelogram showed a marked left hydronephrosis. Nephrectomy was advised but the 
patient refused and left the clinic. She returned on Aug. 15, 1958, feeling well. 
The leakage had cleared up after one year. Intravenous pyelogram on this date 
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showed a normal right kidney and ureter and a large nonfunctioning left kidney 
(hydronephrotie atrophy). Cystoscopic examination revealed a complete blockage of 
the left ureter 1 em. from the ureteral orifice (Fig. 1). 


CASE 3.—(B76048.) Mrs. A. F., aged 46 years, entered the hospital Sept. 20, 
1932 with a moderately severe diabetes and a large eyst filling the right half of the 
pelvis. She had had a previous supravaginal hysterectomy and bilateral salpingee- 
tomy. On Sept. 24, 1932, a laparotomy was performed at which time a right intra- 
ligamentous cyst 15 em. in diameter and an adherent appendix were removed. The 
pathologist reported 8 cm. of ureter adherent to the removed cyst. The postoperative 
course was marked by daily temperatures of 101° to 102° F. On the fifth day, a 
larze tender mass was noted which filled the right abdomen. An intravenous pyelo- 
gram on Oct. 8, 1932 showed a large right kidney with a considerable grade of 
hydronephrosis, and a dilated right ureter which appeared to end in a rounded 
shadow the size of a football (Fig. 2). On October 13, 1932 an incision was made 
over the right kidney region and about a liter of urine was evacuated. The ureter 
was ligated about 10 em. below the kidney pelvis and drainage instituted. The 
patient was discharged on Nov. 8, 1952 with a urinary fistula at the flank. On 
May 8, 1934 her condition was much improved and a nephrectomy was performed. 
She had an uneventful postoperative course, and left the hospital on the fourteenth 
postoperative day in good condition. 


Fig. 2.—(Case 3.) Intravenous urogram fourteen days postoperative. Complete 
resection of right ureter with hydronephrosis and extraperitoneal extravasation of 
urine. Nephrectomy. 


CASE 4.—(B6318.) Mrs. M. K., aged 44 years, entered the hospital May 8, 
1933 with a complaint of incontinence. On March 9, 1933, she had had an operation 
for uterine fibroids performed at another hospital and twelve days postoperatively 
she began to lose urine through the vagina and developed pain in the right lumbar 
region. Examination showed urine coming from the cervical os and the bladder dye 
test was negative for vesicovaginal fistula. Intravenous pyelography showed right 
hydronephrosis. A diagnosis of ureterocervical fistula was made and on May 12 
a right nephrectomy was performed. The postoperative course was normal and the 
patient left the hospital on May 23 in good condition. 


CasE 5.—(C5111.) Mrs. B. H., aged 43 years, entered the hospital on Aug, 21, 
1935 with a diagnosis of early carcinoma of the cervix (Group II). On August 26 a 
Wertheim panhysterectomy was performed, using the high-frequency cutting cur- 
rent. The postoperative course was marked by a moderate elevation in temperature 
for forty days. Involuntary urination began on the third postoperative day. The 
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bladder dye test was negative for vesicovaginal fistula, and she was notified to return 
for future nephrectomy after regaining strength. On April 3 an intravenous pyelo- 
gram revealed tremendous dilatation of the right renal pelvis and ureter, and on 
April 9, a right nephrectomy was performed. The patient left the hospital in good 
condition on the ninth postoperative day. 


‘VS 


Fig. 3.—(Case 6.) Intravenous urogram one month following total hysterectomy. 
Left ureterovaginal fistula of seven days’ duration, Left hydronephrosis. Treatment 
by indwelling ureteral catheter. 


AS DP 


Fig. 4.—(Case 6.) Two years after treatment by indwelling ureteral catheter. 
Fistula healed. Normal kidney status. 


Case 6.—(C10629.) Mrs. M. H. was admitted on July 20, 1936, and on July 23 
a total hysterectomy and bilateral salpingo-oophorectomy were performed for 
multiple fibroids including one that was intraligamentous. The postoperative course 
was normal except for a slight rise in temperature and a complaint of pain in the 
back on the fifth postoperative day. The patient was discharged from the hospital 
feeling well on August 6, and on August 18 was readmitted with pain in the left 
lower quadrant and constant leakage of urine from the vagina for the past four 
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days. The bladder dye test was negative for vesicovaginal fistula. On August 21 
an intravenous pyelogram showed a left hydronephrosis (Fig. 3). On cystoscopy, 
a ureteral catheter was passed beyond the stricture with difficulty and left in situ, 
The catheter was changed on August 25 and 29. No vaginal drainage of urine was 
noted after August 21. On September 1, the catheter was removed. On September 
9, an intravenous pyelogram revealed practically a normal renal pelvis. The patient 
was discharged from the hospital September 80 with normal urinary function. On 
Aug. 25, 1938 (two years later) an intravenous pyelogram revealed normal kidney 
outline and function bilaterally (Fig. 4). , 


CASE 7.—(B75956.) Mrs. K. J., aged 32 years, entered the hospital on April 28, 
1934 with a diagnosis of fibromyomata uteri, On May 1, 1954, a total hysterectomy 
was performed. The patient had a normal postoperative course except for pain in 
the left lumbar region on the tenth day, and on the thirteenth day urine appeared 
in the vagina. The bladder dye test was negative for vesicovaginal fistula. On the 
twenty-first day cystoscopic examination revealed slight edema of the left ureteral 
orifice. On the forty-fourth day an intravenous pyelogram showed maiked left hydro- 
nephrosis and hydro-ureter. The patient was discharged on the sixty-second day still 
draining urine from the vagina. There was no follow-up. 


CASE 8.—(B88727.) Mrs. R. K., aged 48 years, entered the hospital on Jan. 25, 
19385 with a diagnosis of fibroid uterus and cystocele. On January 29 a vaginal 
hysterectomy and anterior and posterior plastic were done. The postoperative course 
was normal except for pain in the lower left quadrant. She was discharged from 
the hospital on the nineteenth postoperative day feeling well, and was readmitted 
to the hospital March 19, 1935 (forty-nine days postoperative) because of a con- 
stant leakage of urine from the vagina since the day of discharge from the hospital. 
Cystoscopy and ureteral catheterization revealed obstruction in the left ureter 0.5 em, 
from the bladder. An intravenous pyelogram on March 19 showed diminished filling 
of the left renal pelvis with marked hydronephrosis and hydro-ureter down to the 
ureterovesical junction. On March 25, 1935 an extraperitoneal transplantation of 
the left ureter into the bladder was performed and a ureteral catheter was passed 
into the bladder through a fresh incision in the ureter and sutured to the skin. The 
catheter was removed on the eighteenth postoperative day and the incision healed 
promptly. The patient was discharged feeling well four days later. On May 6, 1935 
the abdominal wound reopened with constant drainage of urine producing a uretero- 
abdominal fistula. On June 14, 1935 a left nephrectomy was done at another hospital 
and the patient made an uneventful recovery. 


CASE 9.—(C19764.) Mrs. R. P., aged 32 years, entered the hospital Feb. 2, 1937, with 
a diagnosis of multiple fibroids including cervical fibroids and pregnancy. On Feb, 
3, 1937 a total hysterectomy and left salpingo-oophorectomy were performed. There 
was complete anuria for forty-eight hours. On February 5, cystoscopie examination 
revealed bilateral ureteral block about 3 em. above the vesical orifices. _Nonprotein 
nitrogen was 74. On February 9 the dome of the vagina was opened with dressing 
forceps, about 300 ¢.c. of urine was obtained and drainage was instituted. On Feb. 
11, 1937, the nonprotein nitrogen was 280 and the creatinine 6, despite a urinary 
output of approximately 150 ounces in twenty-four hours. On February 12, the 
patient died. Autopsy revealed bilateral occlusion of the ureters by ligation, with 
ascending pyelonephritis and hydro-ureters, 


CasE 10.—(C23242.) Mrs. D. A., aged 38 years, was admitted on April 18, 
1937, and on April 19 a total hysterectomy and right salpingo-oophorectomy were 
performed for multiple uterine fibroids including cervical and intraligamentous 
fibroids. On the following day only two ounces of blood tinged urine were obtained, 
but some urine leaked through the vagina. On April 21, the nonprotein nitrogen was 
58 and all the urine passed through the vagina; none through the catheter. On 
April 26, an intravenous pyelogram showed bilateral dilatation of the renal pelves 
and ureters down to the iliopectineal lines. On cystoscopy the passage of ureteral 
catheters was impossible because of the markedly edematous bladder wall. A left 
nephrostomy was done, but only a small amount of urine drained during the next 
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twenty-four hours. The patient died on April 28 and autopsy was refused. 
Clinically, the patient showed definite evidences of peritonitis. 


Case 11.—(C30043.) Mrs. A. S., aged 35 years, entered the hospital Aug. 25, 
1937 with a diagnosis of uterine fibroids and left ovarian cyst. She gave the history 
of having a double uterus with two pregnancies, both on the right side. On August 
27, a total hysterectomy and left salpingo-oophorectomy were performed. The post- 
operative course was uneventful until the eleventh day when urine was noted in 
the vagina. The bladder dye test was negative for vesicovaginal fistula. During 
cystoscopy on the eighteenth day, it was impossible to pass a catheter through the 
left ureteral orifice because of marked edema of the bladder mucosa. Intravenous 
pyelography revealed a normal right side. The left side showed delayed concentra- 
tion. The superior calyx was club-shaped and connected to a ureter which crossed 
the main ureteropelvic junction and took a lateral course. The medial and inferior 
calyces were markedly dilated and connected to a main pelvis which in turn entered 
a tremendously dilated ureter which was medial to the above ureter (hydro- and 
pyelonephrosis in a congenitally double ureter and pelvis as a result of pelvic obstruc- 
tion) (Fig. 5). A left nephrectomy was performed on the twenty-sixth postoperative 
day and the patient made an uneventful recovery. 


Fig. 5.—(Case 11.) Intravenous urogram eighteen days after total hysterectomy 
of uterus didelphys with fibroid. Left ureterovaginal fistula of one of double ureters, 
with hydronephrosis and pyelonephrosis of medial and inferior calices. Nephrectomy. 


CASE 12.—(C36730.) Mrs. V. E., aged 50 years, entered the hospital on Jan. 12, 
1938, with a diagnosis of fibromyomata uteri. At operation a large right tuboovarian 
abscess was found in addition to the fibroids. After removing the abscess and per- 
forming a total hysterectomy and bilateral oophorectomy, the right ureter was dis- 
covered to be divided. The distal end was ligated with silk and the proximal end 
implanted into the mobile sigmoid by a modified Coffey technique. The postoperative 
course was febrile and marked by a wound infection. However, after the third post- 
operative day, the patient began to pass urine per rectum. On Feb. 15, 1938, an 
intravenous pyelogram revealed diminished concentration in the right pelvis with 
dilated calyces. The patient was discharged on February 18 feeling well. On March 
17, 1938 an intravenous pyelogram showed relatively little dilatation of the pelvis 
and calyces. The patient appeared in good health and the only complaint was fre- 
quent watery stools. On May 5, 1938, excretion urography showed delayed concen- 
tration but in thirty minutes the outline of the right urinary tract could be made 
out. There was relatively little dilatation of the pelvie calyces, although the latter 
were blunt. 
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CASE 13.—(B82697.) Mrs. A. C. entered the hospital Aug. 10, 1933 with a large 
cystocele and uterine prolapse. On August 11, an anterior and posterior vaginal 
plastic were done. The postoperative course was uneventful and the patient was 
discharged on the twelfth postoperative day. After being home a few days the 
patient noted loss of urine from the vagina and pain in the left flank. An in- 
travenous pyelogram on Sept. 5, 1933 showed no renal pathology. At various times 
after this, attempts were made to catheterize the ureters. The right was normal, but 
the left could not be catheterized for more than 1 em. A diagnosis of left uretero- 
vaginal fistula was made. On Oct. 6, 1954 the left ureter was transplanted into the 
bladder above the site of the fistula and a permanent bladder catheter inserted. The 
patient made an uneventful recovery, and there was a complete cure of the fistula. 
On Sept. 15, 1938 intravenous urography showed a normal urinary status (Fig. 6), 


CASE 14.—(C18098.) Mrs. M. L., aged 48 years, entered the hospital on Dee. 12, 
1936 with the diagnosis of cystocele and rectocele. On December 28, anterior 
colporrhaphy and perineorrhaphy were done. During the first five postoperative days 


(Case 13.) Intravenous urogram four years following left uretero- 


Wig. 6: 
eystostomy for ureterovaginal fistula. Original operation anterior colporrhaphy. 
Normal kidney status, 


the patient had chills and fever. The temperature ranged from 105 to 106° F. and 
there were 18 to 24 ounces of urine excreted daily. On the seventh postoperative day, 
cystoscopy revealed an edematous and inflamed bladder floor. The right ureter 
could not be catheterized because of edema. Nonprotein nitrogen was 152. Indigo 
carmine intravenously on January 5 showed no trace of urine or dye from the right 
ureter. The patient died on January 6. Autopsy revealed ligation of the right 
ureter with right hydro-ureter, right ascending pyelonephritis with multiple abscesses, 
confluent bronchopneumonia, and acute fibrinous pleuritis. 


The diagnosis of ureteral injury must be made as early as possible 
in order to institute effective therapy. This is especially true for the 
bilateral cases where immediate recognition is essential in order to 
preserve life. Fortunately, it is easy to diagnose bilateral ligation 
of the ureters as there is always an anuria following the operative 
procedure. In order to be sure that the ureters have sustained no 
injury, bladder catheterization is essential at the end of any operation 
in which the ureters might possibly be injured. If no urine is obtained 
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after the initial immediate postoperative catheterization, treatment for 
bilateral occlusion of the ureters must be instituted at once. It must 
be remembered, however, that total anuria may follow a unilateral 
ligation. This is due to a renorenal reflex similar to that which 
oecurs in unilateral occlusion of the ureter by stone. This possibility 
may be ruled out by cystoscopy with ureteral catheterization. Reten- 
tion of nitrogenous products in the blood occurs in bilateral obstruction 
of the ureters, but to wait for a rising nonprotein nitrogen before 
instituting treatment may invite disaster. Intravenous urography is 
contraindicated in cases of anuria from any cause, as there is no secre- 
tion by the kidneys, and hence no visualization. Furthermore, the 
retention of a large quantity of iodine in the blood stream may be 
detrimental to the patient. 

In unilateral injury to the ureter, the diagnosis may be much more 
difficult. The symptoms may vary from none at all to complete reflex 
anuria. If a complete division of the ureter occurs, the first sign may 
be the accumulation of fluid in the abdomen or retroperitoneally. If 
the urine is sterile, there may be pain without any toxie symptoms, 
but when infection supervenes, the course is marked by chills and 
fever. The establishment of drainage via the flank is important in 
such cases. 

The occurrence of ureterovaginal fistula may be almost immediate 
or delayed for days or weeks. In our series of cases the earliest time 
for the appearance of urine in the vagina was the fourth postoperative 
day and the latest time the thirty-fourth postoperative day, the aver- 
age being the seventeenth day. The late cases are due to slow necrosis 
rather than to incision of the ureters. Cystoscopy and ureteral cathe- 
terization should be carried out as soon as the possibility of a ureteral 
injury is suspected. An empty bladder with bilateral obstruction 
definitely establishes bilateral occlusion. One must be cautious in the 
interpretation of impassable obstruction, as not infrequently the ureter 
is tortuous, especially following a gynecologic¢ operation. In such eases, 
retrograde pyelography will readily clarify a doubtful diagnosis. 
Cystoscopy will also differentiate a vesicovaginal from a ureterovaginal 
fistula. Intravenous urography is an invaluable procedure in the 
diagnosis of unilateral injuries without anuria. In complete unilateral 
ligation there will be a total inhibition of function on the affected side. 
In division of the ureter with urine accumulations, the latter are dis- 
tinctly visible (Case 3) ; and after a ureterovaginal fistula has formed, 
the resultant hydronephrosis becomes apparent. Repeated intravenous 
urograms aid in determining the efficiency of such treatments as 
uretero-ureterostomy, ureterocystostomy, and uretero-enterostomy. 

The prognosis for the patient following ureteral injury is dependent 
upon early recognition (preferably at the time of operation), proper 
treatment, and the skill of the gynecologist and consultant urologist. 


The treatment of ureteral injury is highly individualized and de- 
pends upon the condition of the patient, the time of discovery, and 
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the type of damage. Injuries discovered at the time of operation may 
be treated in various ways. If the ureter is divided and the condition 
of the patient is precarious due to a prolonged operative procedure, 
it is probably best to perform ligation. This is usually followed by 
an aseptic atrophy of the involved kidney, and therefore one must be 
certain of the normal structure of the opposite kidney which may be 
determined by palpation. If the condition of the patient is favorable, 
an end-to-end anastomosis over a large indwelling catheter is the 
method of choice. The catheter should be passed into the bladder and 
brought out through the urethra. It is of utmost importance that the 
catheter drains freely postoperatively, as any obstruction would allow 
urinary seepage along its side with subsequent disruption of the line 
of suture. In order to obviate this, Curtis has advised deviation of 
the urinary stream above the line of suture. This is accomplished by 
means of a catheter placed into a ureteral slit which directs the urine 
from the kidney through a stab wound in the flank. The value of this 
method was demonstrated experimentally on dogs by Bump and 
Crowe. As an additional precaution, the site of anastomosis should 
be extraperitonized and drained. If the injury is close to the bladder, 
extraperitoneal implantation into that organ is the proper procedure. 
The bladder in the female is very mobile and can be brought quite 
high in the abdomen in order to effect such an anastomosis. However, 
one must guard against tension at the site of anastomosis. Uretero- 
intestinal anastomosis is a dangerous and radical procedure, and we 
do not recommend its usage, in spite of the fact that it was employed 
successfully in one of our cases, where the injury occurred in the mid- 
ureter with considerable loss of ureteral length (Case 12). Instead, 
we would advise ureteral ligation, or, if the condition of the patient 
permits, immediate nephrectomy. 

When the injury is discovered postoperatively, the treatment is 
based on the bilateral or unilateral nature of the injury. When bilat- 
eral occlusion of the ureters is recognized, there must be no delay in 
instituting treatment, as there can be no ‘‘watehful expectaney,’’ and 
a pathway for the drainage of urine must be provided for at once. 
We are in favor of bilateral nephrostomy to provide this drainage. 
Tn support of this judgment are: (1) It can be done under local anes- 
thesia with little or no shock using the technique of Rolnick; (2) the 
operation is technically simple and is carried out through normal 
structures; (3) if the patient’s condition is precarious, it ean be ter- 
minated after one side is completed with the knowledge that urine 
drainage from one side will suffice to save the life of the patient; and 
(4) it does not preclude the possibility of restoration of ureteral con- 
tinuity at a later date either spontaneously by absorption of the oe- 
cluding ligatures, or by a plastic operation when the patient is in good 
condition. Experimentally, Caulk and Fisher have shown that im- 
mediate nephrostomy would preserve kidney function and allow resto- 
ration of the lumen of the ureter. Caulk found that ligatures required 
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approximately three weeks for absorption and that the patency of the 
lumen of the ureter was established in six to eight weeks. It is his 
opinion that the eatgut will never absorb before the death of the 
kidney. Rolnick has shown that nephrostomy causes very little per- 
manent injury to the kidney. Deligation is not to be generally recom- 
mended as it involves an inhalation or spinal anesthesia, invasion of 
a freshly operated field in a sick patient, and the possibility of not 
finding the offending ligatures. Furthermore, even if the ureters are 
released, the resultant damage may be enough to produce necrosis 
with subsequent fistula formation. The bilateral ureteral damage in 
Case 9 of our series might have been advantageously treated by 
nephrostomy. 

In cases of unilateral injury to the ureter recognized postopera- 
tively, there is rarely any need for haste, and intervention may be 
delayed until there has been complete recovery from the original oper- 
ation. Not infrequently, in spite of no treatment at all, there may be 
healing of the fistula with restoration of kidney function or healing 
by cieatrix with aseptic death of the involved kidney. The latter 
method was exemplified in Case 2. However, in the presence of an 
intra- or extraperitoneal accumulation of urine, drainage must be 
established and the proximal cut end of the ureter placed in the flank. 
This was done in Case 3 of our series, and the patient remained com- 
fortable with a ureterocutaneous fistula after which nephrectomy was 
finally performed. When a ureterovaginal fistula is first discovered, 
every effort should be made to introduce a ureteral catheter toward 
the kidney past the site of the injury. In one of our patients (Case 6) 
this in itself proved sufficient to re-establish the continuity of the 
ureter, the fistula healing without stricture formation and with com- 
plete restoration of kidney structure and function (Figs. 3 and 4). 
While it is true that many fistulas will heal by utilization of this 
method, repeated intravenous urography should be carried out to 
make sure that the healing of the fistula is not followed by the death 
of the kidney. If a ureteral catheter cannot be introduced beyond 
the fistulous opening, and there is radiologic evidence of dilatation of 
the ureter and kidney with good kidney function, extraperitoneal re- 
implantation of the ureter into the bladder should be attempted (Cases 


TABLE IT. OUTLINE OF TREATMENT OF URETERAL INJURIES 


(Listed in order of importance) 


RECOGNIZED AT OPERATION RECOGNIZED POSTOPERATIVELY 


1. Ureteroureterostomy Bilateral 
2. Ureterocystostomy 1. Nephrostomy 
5. Ureteroenterostomy 2. Deligation 


4. Ureteral ligation (atrophy of kidney) 
Unilateral 

1. Ureteral catheter 

2. Ureterocystostomy (extraperitoneal ) 

3. Nephrostomy (palliative) 
4. Nephrectomy 
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land 13). Fig. 6 demonstrated a perfect end result of ureterocystos- 
tomy. In those cases in which infection has supervened and there is 
marked renal destruction, nephrectomy may prove to be the most con- 
servative procedure, Table I] shows in outline the procedures we 
advise in the treatment of ureteral injuries listed in order of their 


importance. 
SUMMARY AND CONCLUSIONS 


1. Fourteen cases of ureteral injury are presented and analyzed. 

2. Ureterovaginal fistula is the most common sequela of ureteral in- 
jury in gynecologic surgery. 
3. Total abdominal hysterectomy is responsible for the greatest num- 


ber of ureteral injuries. In the scries herein reported, anterior colpor- 
rhaphy for cystocele comprises the second largest group. 

4. The mortality from bilateral ureteral injury is extremely high. 
Early nephrostomy may be a life-saving measure. 

5. The treatment of unilateral injury of the ureter is fully discussed. 
Nephrectomy may be the most conservative treatment in many in- 
stances. 

6. The result of treatment depends upon the time of discovery of 
the injury and the close cooperation of the gynecologist and consultant 
urologist. 
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DISCUSSION 


DR. JAMES C. MASSON, Rochester, Minn.—Dr. Leventhal mentioned the neces- 
sity of knowing the anatomie relations and positions of the ureters. This is im- 
portant, but in the presence of pelvic disease it is often difficult to judge and I 
think the more important rule should be to know what structures are cut, clamped, 
or tied. 

T am inclined to think that many ureters are injured as the result of an attempt 
to control unexpected hemorrhage in the base of the broad ligaments without 
first isolating the ureters. It is much better to let a little blood flow rather than to 
risk the clamping or ligating of a ureter. 

According to the essayist’s statistics, in 8 out of 14 cases in which the ureters 
were injured total abdominal hysterectomy was performed, and there were only two 
injuries following subtotal hysterectomy. Personally I have been under the im- 
pression for many years that there was no more danger of injuring the ureters or 
bladder if a careful technique was used in performing total than the subtotal opera- 
tion. 

In the case of benign conditions I tie the uterine vessels in exactly the same 
place whether I do the total or subtotal operation. 

I would like to draw attention to the faet that, of the six cases of total abdominal 
hysterectomy in which fistulas developed in Dr, Leventhal’s series, five had operations 
on the tubes and ovaries as well. I feel that there is a definite danger of the 
ureters being injured in closing the peritoneum on the side of the pelvis. The one 
and only case of injured ureter in this location that I have had in a great many 
years happened just about a year ago. 
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In cases of bilateral injury, an operation should be undertaken as soon as possible 
after ureteral catheterization confirms the diagnosis. If the patient is in good 
condition the cause of the obstruction should be removed and, if practical, trans- 
plantation of the ureters into the bladder should be done. If the condition of the 
patient will not allow this, drainage into the vagina should be established or 
nephrostomy should be carried out on both sides. It is more of an operation to trans- 
plant the ureters into the loin, and it is forever after impossible to connect them 
to the bladder. Only in cases of bilateral injury is it advisable to consider trans- 
plantation of the ureters into the sigmoid, if it is not practical to transplant them 
into the bladder, and this should only be done after the patient has completely re- 
covered from the primary operation. I have had one ease (about eight years ago) 
in which this was done following necrosis of both ureters about twenty-one days 
after a Wertheim hysterectomy. This patient has since married and about two years 
later I heard that she was still well. 

In cases of unilateral injury, providing the other kidney and ureter are normal and 
it is impossible or impractical to re-establish the lumen of the ureter or to trans- 
plant it into the bladder, either ligation of the injured ureter or nephrectomy is 
indicated. If there is no infection, ligation alone preferably with silk is quite 
satisfactory. 

In the years 1935, 1936 and 1937 at The Mayo Clinic, there were 1,080 total 
abdominal hysterectomies, 452 subtotal hysterectomies, 581 vaginal hysterectomies, 
and 640 primary operations on the tubes and ovaries, or a total of 2,553 cases, 
Besides the one case I referred to in which the ureter was injured on my service, 
there was one case of injury following a Wertheim operation. In both of these 
‘ases nephrectomy was performed and the patients are both alive and well. 


DR. ARTHUR H. CURTIS, Chicago, Ill—A _ feature ordinarily overlooked 
is that, after removal of the tube and ovary, the ureter lies very close beneath the 
ligated stump of the infundibulopelvic ligament, at the lateral wall of the pelvis. 
When burying the infundibulopelvic ligament stump, the first peritonizing suture 
must be placed with caution and not deeply; otherwise there is considerable danger 
of transfixing the ureter. 


DR. RALPH LUIKART, Omaha, Neb.—Dr. Jolin G. Clark stated that one should 
never tie vessels in the lower uterine segment unless the peritoneum has been turned 
out. You cannot catch the ureter if proper denudation of the peritoneum has been 
done. When there is a fibroid in the broad ligament or at the internal os, total 
hysterectomy should not be done, for that is the type of case which is likely to re- 
sult in ligation of a ureter. 


DR. LEVENTHAL (closing).—The large mortality with ureteral injury occurs 
in the bilateral cases. It is, therefore, necessary where injury of the ureter is sus- 
pected to catheterize the patient immediately after surgery to empty the bladder. 
If, after the initial catheterization, the bladder remains empty, then treatment must 
be instituted immediately. A pathway for the flow of urine must be established 
at onee. Nephrostomy is the best treatment for this. It is a simple procedure 
and ean be done very quickly and under local anesthesia. The field of operation 
is through normal structures rather than through previously operated structures. 
If the patient’s condition is precarious, even in the bilateral cases, a unilateral 
nephrostomy may be done. According to some authorities it takes about three 
weeks for the catgut to absorb around the ureter if the ureter were completely 
ligated. If nephrostomy is done, the catgut may absorb and the continuity of the 
ureter be re-established in five or six weeks. That has been shown experimentally, 

Drainage through the vagina with the establishment of a pelvie diaphragm 
does not produce a raw surface. It will not in our opinion lead to a dangerous 
obstruction of the small bowel, if, when the diaphragm is constructed, the sigmoid 
is sewed in a transverse direction to the reflected bladder peritoneum. We have 
done this in many instances following extensive pelvic dissection where peritoniza- 
tion was impossible. 


_ 


THE CLINICAL SIGNIFICANCE OF APPENDICES 
EPIPLOICAE* 


Howarp C. Waser, M.D., Derrorr, Micu. 


HE appendices epiploicae are little fringes or bags of redundant 

peritoneum containing fat hanging from the free edge of the large 
intestine. They are found most often on the lower aspect of the 
transverse colon and inner border of the descending colon and sig- 
moid. If found on the ascending colon, they are located on the inner 
aspect. They are rarely seen in childhood but Oddono has shown that 
they appear in the fifth month of fetal life, first on the descending 
colon and sigmoid flexure. Piersol has seen them before birth also. 


It is often stated that the appendices epiploicae occur along one of 
the bands or taeniae of the colon but this relation is at least not con- 
stant although they are generally arranged in a single line. They 
vary in size, usually being less than 2.5 em. in length and less than 1 
em. in thickness at the free end. I have seen them as long as 7 em. 
with a bulbous tip 2 em. in thickness hanging by a much thinner 
pedicle. They may be overlooked in thin subjects but are usually 
more prominent in fat ones. They are easily found in persons who 
have been obese and lost weight for some reason, probably because in 
depleted states, intestinal fat is lost rather late in the progress of the 
decline. 

Anatomically the epiploic appendix contains a central artery and 
vein which are small branches from the mesentery of the colon which 
have encircled the gut externally underneath the visceral peritoneum. 
The blood supply is minimal as in all fatty tissues and because of the 
length of the pedicle, twisting and strangulation of the appendix with 
resultant fat necrosis and gangrene must not be an uncommon con- 
dition. 

The weight and pull of an epiploic appendix on the bowel itself pos- 
sibly result in unpleasant sequelae at times. One author mentions 
this item as a possible cause or at least a predisposing factor in the 
development of diverticula of the colon. Certainly diverticula are 
more common on those parts of the colon where epiploic appendices 
are seen too. An atonie bowel must be a necessary condition present 
if this is to occur, as it is difficult to see how a small fatty appendage 
can cause sacculation from its weight alone if the bowel is healthy 
and strong. However, Da Costa reports that sacculation of the colon 
from such causes does occur and that perforation from a foreign body 
mav take place in the sac, an epiploie abscess resulting which may 
attain considerable size and may be mistaken for carcinoma. Prob- 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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ably the most frequent end result of disturbance in circulation of an 
epiploic appendix is a necrosis of the pedicle which allows the ap- 
pendage to become completely separated from the bowel. Maingot 
suggested that this is one of the uncommon conditions causing an 
acute abdomen, and that separation results in a natural cure. This 
leaves loose fibrofatty bodies called corpora aliena adiposa, lying free 
in the general peritoneal cavity. In personal communications, several 
men have reported finding these corpora aliena, although most men 
have not regarded them as particularly important. As will be shown 
later, these same foreign bodies, unless recognized for what they are, 
may be misconstrued with unnecessary surgery resulting. 

A long search through contemporary textbooks reveals very little 
mention of epiploic appendicitis. Virchow has originally given us 
careful pathologic studies with particular reference to corpora aliena 
and Riedel of Jena wrote two papers on the subject, reporting 8 eases. 
Thirty years ago, Briggs, of Sacramento, California, made a thorough 
study of the subject and reviewed 15 cases which included 2 of his 
own. Both Riedel and Briggs, followed later by Bottomley, described 
the condition as occurring in two forms of about equal incidence, 
namely intra-abdominal and hernial. Bottomley insists that it usually 
oceurs in middle or later life in persons who are more or less obese. 

Varying with the locality of the affection, the symptoms may simu- 
late those of involvement of any of the important intra-abdominal 
organs, such as the appendix, the gall bladder, or pelvic pathology. 
Vaughan states simply that ‘‘strangulated appendices epiploicae’’ are 
lesions of the alimentary tract which simulate appendicitis. Ortner 
states that torsion of an appendix epiploica is one of the two condi- 
tions causing gastric pain in which the diagnosis can hardly be made. 

If involvement occurs in a hernial sac, it may give rise to all signs 
of an acute strangulation or incarceration, such as fever, vomiting, 
leucocytosis and pain distinetly arising in and radiating from the 
hernial sac. Obstructive svmptoms appear early and operation is in- 
dicated at once. At operation bowel involvement may be entirely 
extrinsic because of the incarceration of an attached epiploic appendix. 

In aeute gonorrheal salpingitis, there are pain, tenderness and rigid- 
ity in the lower abdomen above the symphysis. The pain may be 
midline or more to one side or the other. Leucocytosis is moderate 
and vomiting is uncommon. Fever is usually present and usually 
there is a vaginal discharge which may or may not contain gonococci. 
Signs of inflammation around the urethra and Bartholin’s gland aid 
the diagnosis, while pressure upon the cervix during pelvic examina- 
tion produces pain and reveals tenderness in the fornices. 

In ruptured ectopie pregnancy, the symptoms vary according to the 
age of the rupture. Here menstrual history is always of first impor- 
tance, with anomalous vaginal bleeding usually present. The cervix 
is extremely sensitive to movement and a tender mass may be palpated 
in the pelvis. Before rupture, Friedman’s test is of infinite value, 
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while after rupture, signs and symptoms become increasingly those of 
severe internal hemorrhage, such as rapid thready pulse, low blood 
pressure, pallor, and thirst. The abdomen becomes generally tender 
and rigid and presently becomes distended. 

Ovarian cyst with a twisted pedicle, produces severe pain of a sud- 
den onset. The patient is restless, while rigidity, tenderness, vomit- 
ing, and leucocytosis are present. Moderate shock is common. Hem- 
orrhage from a corpus luteum of the ovary, causes severe pain but 
fever and vomiting are usually absent, while pelvic examination re- 
veals very little. 

Cholecystitis and cholelithiasis reveal pain and tenderness, more 
usually confined to the right upper quadrant. With a past history of 
indigestive symptoms, fever, leucocytosis and a history of jaundice 
aid in the diagnosis. 

Most difficult differentiation is probably acute inflammation of the 
vermiform appendix. However, subjective symptoms are usually 
more marked and epigastric pain later localizing in the right lower 
quadrant, preceded by nausea and vomiting, is the usual course of 
events in ordinary appendicitis. Muscle spasm and laboratory find- 
ings may also be helpful. Although appendices epiploicae are most 
often found on the descending and sigmoid colon, C. F. Vale, in charge 
of a busy service at Receiving Hospital, Detroit, reported to me that 
on two oceasions, he has opened the abdomen for acute appendicitis 
and discovered gangrenous epiploic appendicitis with a normal vermi- 
form appendix. 


CASE REPORTS 


Mrs. M. H., aged 32, Case No. B30754, was admitted to the hospital on Jan. 31, 
1933. Her chief complaint was pain and swelling in the left lower quadrant. 

Present Illness.—Off and on for several years, this patient had had a soreness in 
the left lower quadrant, which had always been worse during pregnancy. Usually 
it was only ‘‘an aching soreness’’ but at times it was sharp and cramping. Three 
days ago this became much more severe and yesterday for the first time she noticed 
a swelling in this region which had increased in size until now it was quite noticeable. 
The pain was increased by moving around and by active movements of the baby. 
(The patient was seven months pregnant.) ‘‘A drawing cramping pain’’ was 
present even when the patient was quiet. Pain radiated upward toward the rib 
margin but there was no nausea or vomiting, no fever or chills, and no subjective 
urinary symptoms. The patient had had the usual number of soft stools. 

Past History.—This patient had severe tonsillitis and acute articular rheumatism 
at thirteen years of age. During that time her heart was damaged but she had no 
cardiac symptoms. She had had pneumonia three times, no pleurisy, but she suffered 
frequently from colds and she had quinsy several years ago. She had influenza 
this winter. The family history was negative. The catamenia began at thirteen 
years of age. Her periods were the regular twenty-eight-day type until the last few 
years. The patient now may skip from one to three months at a time. She had 
always had severe dysmenorrhea with backaches for several days. The pain in the 
left side was not increased during menses. The patient usually flowed profusely 
for six or seven days. 

Marital History.—The last menstrual period was July 27, 1932. Her first preg- 
nancy resulted in spontaneous delivery of a full-term baby in April, 1926. In 
February, 1927, the left tube was removed because of ectopic pregnancy, at which 
time the right cystie ovary and appendix were excised. Normal full-term babies 
were delivered in March, 1928, and August, 1929. 
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Physical. Examination—Temperature 100° F., pulse 120, and respiration 22, 
The tonsils were cryptic and enlarged and chronically infected. Chest: The heart 
action was rapid; both sounds were accentuated. There were no murmurs or en- 
largement. Abdomen: The uterus was enlarged to a level three fingerbreadths 
above the navel. The fetus could be palpated and the fetal heart was regular and 
normal. There was no vaginal bleeding. There was a soft and exquisitely tender 
swelling extending from the level of the symphysis to well above the anterior superior 
iliac spine. The midpoint of the mass was almost exactly the midpoint of Poupart’s 
ligament and the circumference of this swelling was approximately circular with a 
diameter of about 10 by 12 cm. Pressure anywhere on the abdomen elicited pain 
in this region. There was no rigidity or induration, and no tympanites except over 
the normal colon. 

Laboratory.—Urine catheterized acid; W.B.C. 25 to 30 per high power field; 
a few small and large clumps; 1-plus albumin; no sugar or diacetic acid; bacteria 
few and few epithelial cells. Blood: W.B.C. 13,800; 84 polymorphonuclears, 16 
lymphocytes. The Wassermann test was negative. Postoperatively, the urine showed 
1-plus albumin; 3-plus acetone, and was loaded with epithelial and pus cells. 

Operation.—Following the usual preparation, an incision was made on line with 
the umbilicus about 4 inches long just above the external third of Poupart’s liga- 
ment. Exploration revealed a thrombosed black inflammatory mass, attached to the 
large bowel encased in indurated omentum. The tip of the ovary was part of the 
mass, but the ovary itself seemed to be normal except for some slight inflam- 
matory reaction from the adjacent pathology. The blackened mass was separated 
from the thin adhesions binding it down to the mesentery, and removed by clamping, 
crushing, cutting, and carbolizing the stump. It was not possible to determine 
whether or not a lumen was present, hence the possibility of a small twisted di- 
verticulum could not be ruled out. 

Pathologic Report.—Gross: A dark oval of firm homogeneous tissue. Microscopic: 
Sections show fatty tissue surrounded by a thin layer of fibrous tissue and containing 
marked extravasation of blood and areas of hemorrhage. The blood vessels are dilated 
and filled with blood. There is an infiltration of polynuclear cells. 

Diagnosis.—Acute inflammation of appendix epiploica. 

Progress Notes.—The highest postoperative rise was to 100 and the day follow- 
ing operation, this dropped to normal and remained there throughout her hospital 
stay. The pulse was rather rapid but slowly returned to normal. Except for some 
gas and belching, the patient had a comfortable convalescence and was discharged 
from the hospital nine days after operation. 

An interesting side light on this patient is the fact that following her normal 
convalescence, she delivered spontaneously in April, a normal full-term infant. An- 
other pregnancy resulted in her sixth full-term baby in September, 1934. <A year 
later a hysterectomy was done because of menorrhagia. A small vesicovaginal fistula 
showed itself on the eighth day after operation but finally healed spontaneously 
two months later. Hence, this patient delivered four normal full-term babies since 
her left tube and right ovary were removed in 1927. 

The second case was the patient of another surgeon. Mrs. M. R., aged 26, Case 
No. B70997. Her chief complaint was indigestion and sour stomach. 

Present Illness—For the past three weeks this patient had been bothered with 
indigestion and sour stomach. She had had tenderness in both lower quadrants, but 
more on the right side. An occasional cramping pain remained in the right lower 
quadrant. She had had headaches for two weeks, but no nausea or vomiting. 
The appetite had been poor for four or five days. The last menstrual period was 
March 11. 

Marital History—Menstruation began at the age of nine and one-half years. The 
periods were usually every twenty-eight days, lasting four to seven days. M. R. had 
never been pregnant. 

Physical Examination.—The physical examination revealed a well-developed, obese, 
white female. Temperature, 98° F.; pulse, 80; respiration, 18; blood pressure, 104/90. 
Abdomen: There was tenderness in both lower quadrants over the adnexa. 
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Laboratory.—R.B.C., 4,220,000; W.B.C., 11,200; Hb., 13.5; color index, 1; 
polymorphonuclears, 71; lymphocytes, 26; monocytes, 2; eosinophiles, 1. Urine, 
acid; specific gravity, 1,029; sugar, negative; albumin, faint trace. 


Fig. 1.—Section of peritoneal fat reveals extravasation of red blood cells and 
infiltration of polymorphonuclear leucocytes. There is also congestion, and the fixed 
tissue reveals necrotic changes. 


Fig. 2.—Peritoneal fat shows fibroblastic proliferation and fibrinous exudate on 
the surface. Note also congested vessels and extravasated red blood cells. There 
is some evidence of necrosis in the surface mesothelium. 
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Operation.—Surgeon’s note. ‘‘A midline infraumbilical incision was made. The 
patient was abnormally obese. The left tube and ovary were normal. The right 
tube showed signs of an old inflammation and lying beneath the tube embedded 
in fat was a brownish purple mass. It was recalled that about six months ago, the 


Fig. 3.—Section of peritoneal fat shows a marked extravasation of red blood 
cells together with infiltration of polymorphonuclear leucocytes. The surface meso- 
thelium is necrotic. 


Fig. 4.—Section of peritoneal fat reveals mostly hemorrhage and congestion. On 
the — there are a few fibroblasts proliferating. Fixed tissues are generally 
necrotic. 
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patient had an irregularity in menstruation, but the symptoms were not severe enough 
to warrant operation for ectopic. The right tube and old placental mass were re- 
moved. The appendix was then inspected and was found to be retrocecal. Definite 
inflammation was present. The appendix was removed following the usual technique 
with purse string suture.’’ 

Pathologic Report.—Gross: Appendix measured 7.5 em. by 0.7 em. The tube 
was 7.5 em. long and was slightly thickened. There was a moderate degree of 
hydrosalpinx present. Also present was a free piece of fatty tissue entirely en- 
capsulated by hemorrhagic and necrotic material and measuring 2 em. across. Micro- 
scopic Diagnosis: (1) Chronic catarrhal appendicitis, Grade I, with acute extrinsic 
suppurative appendicitis, Grade 1; (2) moderate hydrosalpinx; (3) gangrenous 
and suppurating epiploic appendix. 


COMMENT 


In the first patient, our diagnosis was obscured by the fact that 
location of the difficulty was in the region of the single remaining 
ovary. Since the mass was palpable and because of its location, we 
may be excused for suspecting a twisted ovarian cyst. However, at 
operation it was seen that the mass would have been neither palpable 
nor visible if the uterus had not contained a seven months’ pregnancy, 
which pushed the inflammatory mass snugly against the abdominal 
wall. Since the urine cleared up so quickly after operation, it was 
felt that the urinary pus preoperatively was a result of the intra- 
abdominal inflammation, similar to the urinary findings seen occasion- 
ally in ordinary appendicitis. Although there had been a long history 
of crampy soreness in the region, operation effected a cure and there 
has been no pain sinee. In the second patient, the pathology found at 
operation was misconstrued by the surgeon. The dark-looking, firm 
corpus alienum adiposum was thought to be a lithopedion, because of 
a peculiar irregularity of the menses six months previously, and the 
right tube was removed. The appendix which grossly seemed to be 
definitely inflamed was actually an acute extrinsic reaction resulting 
from gangrenous epiploic appendix. 

It is probably true that only a rare case of epiploie appendicitis can 
be definitely diagnosed. It is usually likely that subjective symptoms 
are rather vague while objective signs are difficult to elicit. A middle- 
aged or older patient who tends to be more or less obese, with peculiar 
abdominal symptoms, should make us watchful. The temperature 
reaction is likely to be mild. The blood count is likely to be very 
slightly elevated with a differential normal or only suggestive. Pain 
and tenderness will be found more often in parts of the abdomen that 
seem unrelated to abdominal organs usually involved in acute inflam- 
matory processes. This is because most appendices epiploicae, par- 
ticularly of the long pedicled variety, are found on the left side of the 
abdomen, connected with the transverse or sigmoid colon. Although 
pain and’ tenderness, particularly the latter, may be more or less ¢ir- 
cumscribed, muscle rigidity is a late symptom. 

It is certainly possible that patients who seem to recover quickly 
from abdominal complaints which we treat conservatively for some 
reason without definite diagnosis, may have suffered an inflammatory 
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torsion or separation of an epiploic appendix which has healed spon- 
taneously. Undoubtedly, adhesions of the distal extremity of an 
epiploic appendix are due to old inflammation. These adhesive bands 
may give rise to symptoms of obstruction and intestinal strangulation 
in later life. In the event that strangulation of the appendix epiploica 
occurs at the neck of a hernial sac, the symptoms are usually those of 
incarceration. 

Even though diagnosis can probably be no more than tentative be- 
cause of the location of the pathology, operation is indicated. In 
early cases mortality should be nil, as ordinarily all that is necessary 
is ligation and excision of the offending appendage and closure of the 
abdominal wound without drainage. 


CONCLUSIONS 


1. Torsion and gangrenous inflammation of appendices epiploicae 
usually occur in middle aged or older individuals and are more frequent 
than a scarcity of references in medical literature would indicate. 

2. In the present state of our knowledge, anything more than tenta- 
tive diagnosis is impossible. 

3. The end result may be spontaneous healing with formation of 
corpora aliena adiposa or adhesive bands and their consequences. It 
is important to be able to recognize these corpora aliena at operation. 

4. Extrinsic involvement of contiguous organs is possible. 

5. Early operation is indicated and the results should be uniformly 


I wish to acknowledge my indebtedness to Dr. Donald C. Beaver for his assistance 
in the pathological studies reported above. 
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THE USE OF SOLUTIONS OF ACACIA IN OBSTETRICS* 


LAwRENCE M. M.D., ArtouUR B. Hunt, M.D. 
RocHeEsTER, MINN. 
(From the Mayo Clinic) 


DECREASE in the volume of the circulating blood is a universal 

occurrence in shock and hemorrhage. The intravenous administra- 
tion of fluids combats this deficiency in blood volume and tends to re- 
lieve the condition of shock associated with this decrease in volume of 
blood, whether it be associated with hemorrhage or not, provided the 
circulation is intact at the time of administration. Since there is no 
fluid that is a complete substitute for whole blood in restoring the volume 
of circulating blood, transfusions of blood will probably remain the 
ideal therapeutic procedure in the treatment of hemorrhage and shock. 


The establishment of depots or ‘‘banks’’ of refrigerated blood is at 
present increasing the availability of blood transfusions. However, 
there are several reasons for the development and use of a safe and ae- 
ceptable substitute for blood. These reasons may be summarized as 
follows: Considerable time will necessarily elapse before a sufficient 
number of dependable depots of stored blood will be available for the 
country as a whole. This will be particularly true in the rural areas. 
Unless large volumes of blood are continually in demand a constant 
supply of stored blood is impracticable as it deteriorates. If the blood 
of universal donors is not available in storage, all recipients must be 
grouped, which may cause the loss of valuable time in an emergency. 
The supply of universal donors is limited. Many eases of hemorrhage 
and/or shock will not require blood if an acceptable substitute is im- 
mediately available. Finally, the cost of blood is much greater than 
that of such a substitute as a saline solution of acacia. 


The use of saline solutions of acacia has been discussed since Bayliss! and others 
instituted this therapeutic measure on a large scale during the World War. At that 
time Keith,2 Bayliss,1 and others expressed the opinion that solutions of acacia 
give excellent results in the treatment of shock and hemorrhage, provided properly 
prepared solutions are administered to patients who are not so severely shocked or 
exsanguinated that even blood transfusion would not control the vascular collapse. 
This condition exists when the blood volume is decreased to about 30 per cent. 

Amberson’ recently reviewed the whole field of blood substitutes and but brief 
mention need here be made of this subject. 


Objections to the intravenous injection of solutions of acacia have been 
raised, because if given in very large volumes the gum is stored in the 
cells of the lobule of the liver* (not the Kupffer cells), thus interfering 
with the function of the liver. The facts that this solution increases the 
‘ate of sedimentation of the erythrocytes,’ prevents cellular respiration 
by coating the erythrocytes,’ reduces the power of the blood to combine 

*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, October 6 to 8, 1938. 
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with carbon dioxide by 5 to 10 per cent,®> and decreases the concentration 
of the proteins of the plasma by possible blocking of the liver,’ have 
been advanced against the employment of this solution in the treatment 
of patients. It has been further stated that solutions of acacia cannot 
maintain the colloidal osmotic pressure of the blood for more than forty- 
eight hours. Acacia is related chemically to the antigenic polysac- 
charides produced by the pneumococcus and other bacteria. Maytum 
and Magath’ reported one case of a patient who had a sensitivity to 
solutions of acacia at the time of a second injection administered five 
months after the first injection. This was the only evidence of an un- 
toward reaction in a group of 3,000 patients. Except for the previously 
mentioned damaging effect of huge volumes of acacia on the liver as 
shown by Andersech and Gibson,* Dick, Warweg and Andersch,® and 
Hall,® the afore-mentioned objections are not of serious practical im- 
portance. 


Stanbury, Warweg and Amberson!? showed by experimental total plasmapheresis 
that solutions of acacia are relatively innocuous in the experimental animal (dog). 
As near as was technically possible they completely replaced the plasma by saline 
solutions of acacia, thus reducing the serum proteins to only 0.05 to 0.15 per cent. 
These dogs remained healthy and active for considerable periods of time until killed. 
Unfortunately no studies of the liver were recorded by these authors. Doi, and 
Gesell, Capp and Foote (quoted by Amberson), and Schlomovitz, Rozone and 
Schlomovitz (quoted by Amberson) all showed that the oxygen consumption of dogs 
is decreased when the volume of blood is reduced by hemorrhage but that it is com- 
pletely restored and maintained at normal level when the blood lost is replaced by 
solution of acacia. 

After considering the facts mentioned in the preceding paragraph Amberson con- 
cluded, ‘‘Gum acacia is now in almost daily use in hundreds of hospitals through- 
out the world, and next to blood plasma unquestionably constitutes the most sue- 
cessful substitute for whole blood which has so far been developed.’’ 

Deaths following the injection of solutions of acacia have been reported in the 
literature by three writers: Olivecronal2 (1 case reported in 1921); Lee! (2 cases 
reported in 1922), and Studdiford14 (5 cases reported in 1937). The 8 deaths re- 
ported by the two first named writers occurred during a period when it was not 
sufficiently appreciated that great care must be exercised in the preparation of 
solutions of acacia. The more recent deaths reported by Studdiford immediately 
followed the use of a commercial solution of acacia different from that which he had 
previously employed. This author admitted that the solutions were probably toxic 
and stated that CoTui (who tested the solutions) ‘‘has evidence to believe the cause 
of the immediate reaction lies in error in preparation of the solution.’? The manu- 
facturers of the solution reported in the paper by Studdiford admitted that the 
solution had been carmelized to color it and carmelization of solutions alone may 
cause toxic reactions. One of us has observed severe reactions to carmelized dextrose 
solutions. The solutions employed by Studdiford gave severe reactions to all of 
four dogs when injected intravenously. 

The successful employment of solutions of acacia in the treatment of hemorrhage 
and shock in a number of patients that would make a large total in the aggregate 
has been reported by the following: Hurwitz,!5 Bayliss,1 Keith,2 Erlanger and 
Gasser,16 Fraser and Cowell,17 Cannon, Fraser and Hooper,!8 Rous and Wilson,!9 
Drummond and Taylor,2° Robertson and Bock,?1 Ohler,22, Farrar,23 Coburn and 
Ward,24 Meek and Gasser,25 Lynwood,26 Masson,27 Adson and MeIndoe,?8 Randall,?9 
Dieckmann,30 Hartman and others,31 Good and Boyer,32 Good, Mugrage and 
Weiskittel,33 Counseller,34 Huffman,5 Lowsley, Morrissey and Ricci,35 Walker and 
Keith,36 and others. These authors did not mention serious reactions or deaths as a 
result of the use of this solution. More than 6,000 intravenous injections of saline 
solution of acacia have been given to patients at the Mayo Clinic without untoward 
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results. Dr. H. E. Robertson? of the Section on Pathologic Anatomy of the Mayo 
Clinie stated that in no ease did necropsy performed on a patient who had pre- 
viously received an injection of saline solution of acacia reveal gross or histologic 
evidence of damage to the liver that might be attributed to this medication. 


In 1929 one of us?® reported on the use of a 6 per cent solution of 
acacia in normal saline in the treatment of shock occurring in obstetric 
practice. Since that time we have continued the use of this solution and 
we now wish to make a further report of its use. 

During this time 4,900 obstetric patients have been observed, of whom 
93 (19 per cent) had a sufficient degree of vascular collapse due to 
shock and/or hemorrhage to warrant the intravenous injection of saline 
solution of acacia. These patients represented 44 instances of post- 
partum hemorrhage, 11 of shock without hemorrhage, 11 of abruptio 
placentae, 11 of placenta previa, 8 of abortion with hemorrhage, 5 of 
hemorrhage and traumatic shock following operative delivery, 1 of rup- 
tured uterus, 1 of purpura, and 1 of retained placenta with severe 
anemia. There were 5 deaths in this group of 93 patients, all occurring 
before 1931. Two of these patients had diabetes, which was considered 
to be the cause of death. One patient suffered from eclampsia and had 
had about 25 convulsions before admission to the hospital; 1 patient died 
of puerperal sepsis, and 1 had a complication of toxemia with a clinical 
diagnosis of carcinoma of the sigmoid. We believe it to be significant 
that none of the deaths occurring in the group of 4,900 patients were 
due to hemorrhage. 

The average amount of solution of acacia administered was 533 e¢.¢., 
containing 31.98 gm. of acacia. The least amount given was 300 e.e. 
(to 4 patients). Four patients received 1,000 ¢.c. or more, the great- 
est amount being 1,500 ¢.c. The greatest amount of acacia given to 
any one patient therefore was 90 gm. Solution of acacia has been re- 
administered to 3 women at the time of a subsequent delivery with 
no untoward effect. 

In 37 of the 93 patients blood was given by transfusion in addition 
to the solution of acacia. Twenty-nine had a single transfusion of 500 
c.¢c., 5 had two transfusions, 2 had 3 transfusions and 1 patient 8 trans- 
fusions. 

The response to intravenous injection of saline solution of acacia was 
satisfactory so far as the symptoms due to vascular collapse were con- 
cerned in 85 (91 per cent) and in all patients after the addition of blood. 

The preparation of solutions of acacia suitable for intravenous injec- 
tion is important. In the article written by one of us?® in 1929 the de- 
tails of the method of preparation of a 6 per cent solution of acacia in 
normal saline were given. [‘ortunately since that time containers of this 
solution may be purchased from commercial laboratories. The injection 
is carried out in the same manner as that which applies to the intra- 
venous injection of fluids in general. From 25 to 40 ¢.c. of solution are 
given each minute until enough has been injected to maintain a volume 
of blood that will overcome the vascular collapse. If blood transfusion 
is to follow the injection of solution of acacia, the apparatus should 
first be washed out with normal salt solution. 
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As has previously been stated, the treatment of shock should be eo- 
ordinated with methods to control hemorrhage if this condition exists, 
Such obstetric procedures as the following, which were employed in this 
group of 93 patients, may be needed to control the blood loss: Uterine 
massage, the administration of oxytocies, manual removal of the placenta, 
intrauterine packing, insertion of a colpeurynter, rupture of the bag of 
waters, cesarean section, hysterectomy, or Braxton Hicks’ version. In 
those patients who have a complication of labor or delivery in whieh 
shock may be anticipated, it is frequently wise to have the treatment of 
this condition under way as the operative procedure is instituted. 

In conelusion, it may be stated that an acceptable substitute for whole 
blood still serves a useful purpose in the treatment of shock and/or 
hemorrhage. This substitute must be quickly available, proved by large 
experience to be sate, and capable of restoring and maintaining blood 
volume. We believe that a 6 per cent saline solution of acacia is such 
a substitute. 
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DISCUSSION 


DR. H. CLOSE HESSELTINE, Cuicaco, Inu.—The authors admit without argu- 
ment that blood is the best agent in the treatment of obstetric hemorrhage. Perhaps 
one might argue that greater efforts should be put forth to make blood more readily 
available. The University of Chicago Clinics and the Chicago Lying-in Hospital 
have readily available professional donors for the hospitalized patients; yet acacia 
and other solutions have been used in the Home Service Unit with gratifying results. 
In the event of serious blood loss and other serious complications these patients 
have been transferred to the hospital. Even though patients recover from hemor- 
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rhage and shock because of the use of various intravenous solutions, the amount 
of morbidity and the extent of the convalescent period are other factors for evalua- 
tion. Frequently enough time elapses to find a source of blood for suspected cases 
of placenta previa (the severe alarming ones excepted) preceding the examination 
for diagnosis and before the institution of therapy, and in certain cases premature 
separation of the placenta. 

Nevertheless when blood is not immediately available for such emergencies the 
best possible available substitute under the circumstances is a necessity. Various 
solutions have been employed. Physiologie sodium chloride solution and other salt 
solutions are excreted rapidly. Glucose solutions, especially hypertonic ones, re- 
main longer in the vascular tree, but have a relatively short period of action. On 
the other hand, sucrose solution may increase the fluid volume in the vascular 
system to a dangerous point. Acacia in saline solution has given good results for 
these authors and others have written almost as enthusiastically. 

Studdiford’s fatal eases received acacia in glucose solution. Dieckmann observed 
a fatality in a toxemic patient following the use of a saline solution free of 
acacia. The toxemia was not severe enough to cause the death alone. Repeated 
chemical analyses of blood showed complete disappearance of fibrin, and the blood 
did not elot. The acacia was deposited in the endothelial cells of the liver. He 
was surprised to find that this same material causes no trouble when administered 
to dogs. 

Tt has been shown that of the acacia solutions, salt is the safest. On the other 
hand, to remain safe, it must be prepared very carefully and exactly. The apparatus 
used to administer it must be as carefully prepared as for blood transfusion. Six 
per cent acacia solution will not completely substitute for blood, but will aid in 
maintaining a blood pressure at a physiologic level. Saline acacia solution can be 
varried by the physician who must treat in the home without assistance and may 
be readily available in institutions where blood donors and blood banks are not 
feasible. The technique must be followed precisely, the apparatus must be pre- 
pared properly, and the indication and contraindication heeded if the best results 
are to be obtained. 

Since saline solution of acacia is the only one recommended, is there a con- 
traindication to its use in the presence of toxemia of pregnancy? Would hyper- 
tonie glucose solutions alone serve better and safer in combating vascular collapse 
in toxemic patients? 

Any contribution which will enable us to lower the maternal mortality and 
morbidity rate is important. The subject of saline solution of acacia in the treat- 
ment of obstetrie shock and hemorrhage has been revised, and a fair analysis 
presented. One must agree that saline acacia solution is a substitute for blood 
when sources of blood are not available, as demonstrated emphatically in this 
paper. Even though it is not an ideal substitute, when properly employed it may, 
by conserving life, make motherhood even less of a risk. 


DR. ARTHUR B. HUNT (closing).—I am glad Dr. Hesseltine made mention 
of the fact that the use of acacia helps prevent morbidity in the puerperium. We 
feel that supplementing acacia later in the puerperium in severe anemia with blood 
is more effective. I am also glad he mentioned that acacia holds up the blood 
volume longer than saline and glucose because that is one important reason for using 
acacia rather than other blood substitutes. It also has the advantage of drawing 
tissue fluid into the circulation by its increased osmotic pressure. We have used a 
commercial preparation of acacia for over a year without any difficulty. Dr. J. S. 
Lundy, Head of the Section on Anesthesia and Intravenous Therapy at the Clinic, 
says that it has proved entirely satisfactory. However, now that blood is available 
in storage, we do not use as much acacia as formerly. 

When shock is so severe that the blood pressure cannot be elicited, positive pres- 
sure may be needed to foree the blood or acacia into the circulatory system, the 
veins being collapsed. If this is done it is unnecessary to cut down on a vein. 
Only once in this series of over ninety instances of hemorrhage and shock was it 
necessary to cut down on the vein. 


DUHRSSEN’S INCISIONS* 


Cart P. Huser, M.A., M.D., INDIANAPOLIS, IND. 
(From the Department of Obstetrics and Gynecology, The University of Chicago and 
The Chicago Lying-in Hospital) 


HE patient who, after many hours in labor with the membranes rup- 

tured, fails to reach complete cervical dilatation and shows evidence 
of exhaustion with a gradual decrease in the effectiveness of the uterine 
contractions presents one of the major obstetric problems. In some in- 
stanees of this type, delivery may be accomplished satisfactorily follow- 
ing Diihrssen’s incisions of the cervix. This study was undertaken to 
evaluate the results of this procedure and to determine the dangers asso- 
ciated with it. 

This report covers the period from Nov. 1, 1932 to Sept. 1, 1938, 
during which 162 Diihrssen’s incisions were performed. In a previous 
report from the Chicago Lying-in Hospital, Hunt and McGee’ summa- 
rized 592 cases in which Diihrssen’s incisions were done from 1917 until 
November, 1932. Series have been reviewed in the literature during 
the past ten years by Randall,? Shir,* and Abrams.* 

Incidence.—The 162 cases occurred during the course of 15,529 de- 
liveries. The incidence is 1.04 per cent. In Table I, the incidence at 
yearly intervals is recorded. In the fifteen years previous to 1932, the 
incidence was 1.48 per cent as reported by Hunt and McGee. There 
has been a slight decrease in the frequency with which the procedure has 
been employed so that during the past year the incidence was 0.9 per 
cent. Abrams reported a 6.0 per cent incidence of Diihrssen’s incisions 
in his series; Randall, an incidence of 0.37 per cent; and Shir, 0.62 
per cent. 


TABLE I. INCIDENCE OF DijHRSSEN’S INCISIONS 


PATIENTS PER CENT 
Nov. 1, 1932—June 30, 1934 4,611 33 2 
July 1, 1984—June 30, 1935 2,909 38 ie 
July 1, 1935—June 30, 1936 2,394 22 0.9 
July 1, 1936—June 30, 1937 2,341 19 0.8 
July 1, 1987—Aug. 31, 1938 3,274 3 0.9 
Total 15,529 162 1.0 

TECHNIQUE 


Adequate exposure is essential, as it is preferable to make the cervical in- 
cisions under direct vision rather than by palpation. A deep mediolateral episiot- 
omy is performed and the cervix exposed with broad retractors. Three incisions 
are usually made at points corresponding to 10, 2, and 6 on the clock. If the 
cervix is approaching complete dilatation, bilateral incisions may be sufticient 
but there is greater danger of subsequent extension. The use of one incision is 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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associated with great risk of damage to the cervix. In our series, laceration or 
extension of the incision occurred in 7.7 per cent of the instances where three 
incisions were made and in 41.7 per cent where only one incision was used. 

The posterior incision is made first so that its site will not be obscured by blood 
from the anterior incisions. The cervix is grasped posteriorly with two clamps 
and exposed with gentle traction. Too much traction must be guarded against or 
the cervix, particularly if edematous, will tear. The incision is made between 
the clamps and should extend to the fornix. Adequate incision protects the re- 


mainder of the cervix and the lower uterine segment from laceration. The in- 


cisions corresponding to points 10 and 2 on the clock are made in a similar 


manner, 
After delivery of the infant and placenta, the cervix is exposed and the edges 


of the cervix grasped for inspection and repair. The edges of the cervical in- 
cisions are approximated beginning at the upper angle of the incision with loosely 


tied, interrupted sutures of No. 2 chromic catgut. From two to four sutures are 


usually required. In the presence of infection or severe shock, the incisions may 
be left unrepaired and will usually heal surprisingly well. 

Care should be taken to prevent blood loss. Unless guarded against, there may 
be considerable bleeding from the episiotomy wound during the course of a prolonged 
operative procedure though there is often little if any bleeding from the cervical in- 
cisions themselves. 

INDICATIONS 


In general, Diihrssen’s incisions are indicated where delivery becomes neces- 
sary in the interests of the mother in the presence of a completely effaced but 
incompletely dilated cervix. In many instances a multiplicity of factors are re- 
sponsible for the decision to incise the cervix. These usually inelude (1) failure 
of progress after a prolonged period of labor, (2) approaching exhaustion with 
irregular and ineffective uterine contractions, and (3) evidence of fetal distress. 
In analyzing the cases in this series, an attempt was made to pick out the pre- 
dominant indication for the procedure in each case. These are listed in Table II. 
In all instances where there was an indication from the standpoint of the fetus, 
there was also a maternal indication present. 

Cervical dystocia was given as the indication in approximately one-third of 
the group. In all probability this does not represent in every case an undilatable 
cervix, but in all of these patients the cervix was more than usually rigid and 
firm. Poor adaptation of the fetal head to the cervix and ineffective uterine 
contraction were undoubted factors in some instances in the failure of the cervix 
to dilate. These patients represent a group, however, in which there was no other 
reason, per se, to forecast difficulty at the onset of or early in labor and in whom 
failure of the cervix to dilate was the outstanding abnormality. 


TABLE II. INDICATIONS 


MATERNAL FETAL 
Cervical dystocia 5d Irregular fetal heart 12 
Soft tissue dystocia 14 Failing fetal heart 8 
Edema of cervix a Presence of meconium 2 
Failure of progress 48 Large baby 1 
Exhaustion 15 Funie souffle 1 
Uterine inertia 13 

Combined maternal and fetal 24 
SECONDARY FACTORS 
13 


Toxemia (1 eclampsia) 
Cephalopelviec disproportion 13 
Cardiae disease 


Soft tissue dystocia is used in Table II to denote the situation in which the 
progress of labor seems to be delayed by the presence within the bony pelvis of 
resistant, thick pelvic tissues. Many of these patients were of the stocky, heavy 
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type described as representative of the dystocia dystrophy syndrome. Dystocia of 
this type was present in 14 of the patients. Eight more of the patients (Table 
IIT) were classified in the dystocia dystrophy syndrome type but other factors 
were more definitely described as indicating the cervical incisions in their man- 


agement. 
TABLE IIT 


Pelvis: 

Contracted ul 19.1% 

Dystocia dystrophy syndrome type 22 13.6% 
Fetus: 

Average weight 3410 gm. 

Under 2,500 gm. 9 
Over 4,000 gm. 17 

Pains: 

Weak or irregular 69 42.6% 

Adequate 3 57.4% 

TABLE IV, AGE DISTRIBUTION 
YEARS NUMBER PER CENT 
17-19 9 5.5 
20-24 38 23.4 
25-29 62 38.2 
30-34 37 22.8) 
35-39 14 8.6$32.6 
40-42 2 1.2 
PARITY 
PARA O PARA I PARA II PARA III 
144—88.9% 14—8.7% 3—1.8% 1—0.6% 


Edema of the cervix sufticient to obstruct the progress of the labor was present 
in 7 instances. In 20 instances (Table VI) cervical edema was a contributing 
factor. Undoubtedly edema of the cervix is due in most instances to the slow 
progress of labor in these patients resulting in interference with the local circu- 
lation so that it should not be considered as the primary complication. The 
presence of edema does decrease the probability of complete dilatation being 
reached and it usually becomes a progressive condition ending in necrosis of the 
cervix. It is for this reason then that Diihrssen’s incisions become indicated in 
these patients where edema of the cervix complicates a prolonged labor. 

Failure of progress with incomplete cervical dilatation was the indication for 
incision of the cervix in 48 patients. In many of these patients, the fetus was 
in a posterior position, and due to the partial deflection of the fetal head with 
poor accommodation between the fetus and the birth canal, rotation was slow and 
incomplete. After a prolonged period of labor often complicated by inadequate 
uterine contractions, progress ceased for a period of several hours. When such 
a situation develops in spite of adequate supportive treatment and rest, it is 
frequently safer for both the mother and infant to complete the delivery arti- 
ficially. In some instances in this group, the development of evidence of fetal 
distress was the deciding factor as it was felt that without interference the risk 
for the infant would be increased. 

Maternal exhaustion was the predominant factor in 15 instances. It is prob- 
able that these patients might be grouped with those showing a failure of prog- 
ress but the presence of exhaustion was more marked in this group and they are 
accordingly listed separately. It is to be understood that exhaustion developed 
in spite of adequate sedation and supportive therapy and was the result of the 
prolonged period of labor in patients who may have been below par physically. 
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Uterine inertia was the indication in 13 patients although the uterine contrac- 
tions were classified as weak or irregular in 69 (42.6 per cent) of the group 
(Table III). It is suggested that induction of labor may have been a factor in 
some of these cases. 

Complicating conditions, such as the toxemias of pregnancy and heart disease, may 
be secondary factors in the decision to perform Diihrssen’s incisions, In 13 patients 
in this series toxemia of pregnancy was present and was an undoubted factor in 
hastening the decision to incise the cervix; but in no instance was the procedure under- 
taken because of the toxemia alone. Similarly in one patient with cardiac disease, 
Diihrssen’s incisions were done at an earlier time than would have been indicated had 
it not been hoped to spare the patient the strain of an unduly prolonged labor. 

The incidence of contracted pelvis is higher than usual in this series. Thirty- 
one patients (19.1 per cent) of the group (Table III) showed some degree of 
pelvic contraction. In 13 of these patients, cephalopelvie disproportion of mild 
degree may well have been a factor in the prolonged labor. 

The infants were in many instances larger than usual (Table III). Although the 
average weight was 3,410 gm. which is not much above average figures; 17 
weighed over 4,000 gm., 61 weighed over 3,500 gm., and 9 weighed under 2,500 gm. 


CONDITIONS 


Of equal importance with the indications for which this procedure may be 
performed are the conditions under which it is justified. Diihrssen’s incisions 
should be looked upon as a major obstetric procedure to be done only in a suit- 
able environment by a trained obstetrician. The cervix must be completely 
effaced although dilatation is incomplete. An adequate period of labor without 
further cervical dilatation should have elapsed unless sudden exigencies demand 
the completion of the delivery. The situation should be such that delivery is 
indicated and possible except for the condition of the cervix. 


AGE AND PARITY 


The age of the patients in this series varied from 17 to 42 (Table IV). The 
largest group was between 25 and 29 years. Approximately one-third were 30 
years or older. This is significant when one considers that only 18 of the group 
were multiparas; 88.9 per cent of the patients were primiparas. In one-third of the 
multiparas the condition of the fetus was the determining factor in the decision 
to perform Dihrssen’s incisions while there was an indication from the standpoint 
of the fetus in only 14 of the 144 primiparas. 


ONSET AND DURATION OF LABOR 


The incidence of induction of labor was approximately twice that recorded 
for all the patients delivered during the same period of time (Table V). Ap- 
proximately one out of every 5 patients upon whom Diihrssen’s incisions were 
done had either a medical or mechanical induction of labor. Labor was induced 
medically in 14.8 per cent of the group and mechanically in 4.3 per cent. 


TABLE V A. ONSET OF LABOR 


NO. INDUCED MEDICAL MECHANICAL 
Total series 15,529 1,572—10.1% 1,241— 7.9%  331—2.1% 
Dihrssen’s 162 31—19.38% 24—14.8% 7—4.3% 


TABLE V B. Duration oF LABorR, AVERAGE 37.8 Hr. 


TOTAL NO. UNDER 25 HR. 25-50 HR. OVER 50 HR. 
Primiparas 144 18—12.5% 101—70.1% 25—17.4% 
Multiparas 18 11— 61.1% 7—38.9% 
OVER 25 HR. 
Diihrssen’s 162 33—82.7% 


Total series 15,529 983— 6.3% 
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The average duration of labor was 37.8 hours (Table V). Labor was pro- 
longed beyond twenty-five hours in 82.7 per cent of the group while 11 of the 
29 patients with a labor less than twenty-five hours in length were multiparas, 
The incidence of prolonged labor (twenty-five hours or over) in the total series 
of deliveries during the same time interval was 6.3 per cent. The longest labor 
in the group was ninety-nine hours with labor lasting over fifty hours in 25 
(17.4 per cent) patients. 


RUPTURE OF MEMBRANES 


The membranes were ruptured artificially in 60 of the 162 cases. In most in- 
stances this was done after the cervix had become partially dilated and the 
progress of labor had ceased. The membranes were ruptured for an average of 
23.5 hours before the cervical incisions were performed. 


CONDITION OF CERVIX 


The degree of cervical dilatation varied from 3 to 9 em. (Table VI). In 70.4 
per cent of the cases the cervix was dilated 7 to 8 em. Edema of the cervix, usu- 
ally the anterior lip, was present in 17.3 per cent. 


TABLE VI 


Rupture of Membranes 


NO. PER CENT DURATION 
Artificial 60 22.5 hr 
Natural 102 63.0 j 
Condition of Cervix 
DILATATION EDEMA 
3-4 em. 4— 24% 
5-6 em. 37—22.8% 27—17.8% 
7-8 em. 114—70.4% 
9 em. 7T— 44% 


POSITION OF FETUS 
The fetal positions encountered show a wide variation from the distribution 


usually given in the textbooks. In only 14 (8.7 per cent) instances was the 
occiput anterior to the transverse (Table VII). Posterior positions of the occiput 


TABLE VII. Postrion oF FETUS 


NO. PER CENT 


Occiput anterior 14 8.7 
Occiput transverse 60 3720) cx 
Occiput posterior 82 50.6 1.6% 
Breech presentation 5 

Brow presentation ] 0.6 


were found in one-half of the cases and together with the occiput transverse posi- 
tions comprise 87.6 per cent of the group. Undoubtedly the presence of an oc- 
cipitoposterior position with failure of normal rotation was a major factor in 
the prolonged labor and arrested progress shown by this group of patients. 
Breech presentations were encountered in 3.1 per cent of the patients, an essen- 
tially normal incidence. There was one brow presentation. 


METHOD OF DELIVERY 


The incision of the cervix was followed by immediate delivery in all in- 
stances. It has been our policy that any situation which justifies the perform- 
ance of Diihrssen’s incisions should also necessitate immediate delivery of the 
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infant. This was accomplished by forceps extraction in 157 of the 166 deliveries 
(Table VIIT). Version and extraction was employed in 6 instances and on 3 oc- 
easions the delivery was accomplished by breech extraction. There were four 
instanees of twins. The incidence of low forceps was 12.0 per cent. Delivery 
followed midforceps application in 65.1 per cent of the group. High forceps 
application, where the fetal head was above the ischial spines but not floating, 
was performed in 17.5 per cent. 


TABLE VIIT. METHOD OF DELIVERY 


NO. PER CENT 
Low forceps 20 12.0 
Midforeeps 108 65.1 
High forceps 29 17.5 
Version and extraction 6 3.6 
Breech extraction 3 1.8 
Total 166 
Twins 4 
No. of patients 162 


BLOOD LOSS 


The amount of estimated blood loss varied from 100 to 1,200 ¢.c. (Table IX). 
The average for the group was 365 ¢.c. A blood loss of 500 ¢.c. or more was 
recorded in 26 of the deliveries (16.0 per cent). This is approximately the same 
incidence (14 per cent) as that recorded by Hunt and McGee in the last 100 
patients of their series and while high represents an improvement over the general 
average of their total series (28.2 per cent). Constant attention directed to- 
ward control of hemorrhage from the episiotomy wound and from the cervical 
incisions, and the frequent use of intravenous pituitrin or ergonovine to control 
hemorrhage from the atonie uterus frequently encountered in this group of patients, 
are probably important factors in decreasing the amount of hemorrhage. 

An attempt was made to determine what factors might be responsible for the 
post-partum hemorrhages which did oeceur. As shown in Table IX the number 
of cervical incisions might at first sight be considered important as there was an 


TABLE LX. ESTIMATED BLoop Loss 


Least, 100 Average, 365 ¢.c. Greatest, 1,200 


POST-PARTUM HEMORRHAGE 
FACTORS NO. 
NO. PER CENT 

No. of incisions 

1 12 0 0.0 

2 72 8 Wd 

2 78 18 23.1 
Dilatation of cervix 

3-6 em. 41 5 12.1 

7-9 em. 121 21 17.3 
Edema of cervix 

None 135 21 15.5 

Present 27 5 18.5 
Character of pains 

Weak or irregular 69 7 10.1 

Adequate 93 19 20.3 
Method of delivery 

Low forceps 20 4 20.0 

Midforceps 108 14 12.9 

High forceps 29 8 27.6 
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increased incidence of hemorrhage when 8 incisions were made. It must be re- 
membered, however, that extension of the incisions oceurred more frequently in 
the instances where one or two incisions were made and that such extensions in- 
crease the danger of hemorrhage. Three incisions were always made where the 
cervix was dilated less than 6 cm. yet the incidence of post-partum hemorrhage is 
greater in the group with a cervical dilatation of 7 to 9 em. Edema of the cervix 
did not appear to be a factor in the production of hemorrhage, contrary to the 
conclusions drawn by Hunt and MeGee. The patients with weak or irregular 
uterine contractions might be expected to have a poorer uterine tone and con- 
sequently an increased blood loss. The incidence of post-partum hemorrhage 
in the group with adequate uterine contractions, however, was twice that in the 
group where the contractions were weak or irregular. The difficulty of the 
delivery subsequent to the Diihrssen’s incisions may be a factor in determining 
the amount of blood loss. Post-partum hemorrhage occurred subsequent to high 
forceps delivery in 27.6 per cent whereas in mid-forceps and low forceps delivery 
the incidence was 12.9 per cent and 20.0 per cent, respectively. 

The placenta was removed manually in 30 instances (18.5 per cent), usually 
because of hemorrhage and at times incidental to exploration of the uterine 
cavity. No cases of uterine rupture were recorded. Simple expression of the 
placenta was accomplished in 125 instances (77.2 per cent) and the placenta was 


delivered by the Crédé maneuver in 7 instances (4.3 per cent). 


MORBIDITY AND MORTALITY 


As would be expected in a group of cases such as these, the morbidity is high 
(Table X). Over one-fourth of the patients (27.2 per cent) showed a febrile 
morbidity according to the British Standard. This may be compared with a rate 
of 7.5 per cent according to the same standard for 5,615 consecutive patients de- 
livered in the hospital. 

There were no maternal deaths in this series. There have been 297 consecutive 
instances of Diihrssen’s incisions up to September 1, 1938, without a maternal 
death. There has been only one death in the last 390 cases. 


TABLE 


MORBID PER CENT 
Maternal Morbidity 
Diihrssen’s series 162 44 27.2 
Chicago Lying-in Hospital 7/1/36—8/30/58 5,615 421 7.5 
Maternal mortality—0 
Fetal Mortality 
NO.OF 

JEATHS -ER CENT 
DEATI PER CI 
Diihrssen’s series 162 21 13.0 
Chicago Lying-in Hospital 5/25/31—1/137 17,728 773 44 


FETAL MORTALITY 


There were 21 fetal or neonatal deaths (Table X) in the series. This results in 
a mortality rate of 13.0 per cent. The mortality rate for 17,728 consecutive de- 
liveries in the hospital is 4.4 per cent so that the rate is increased approximately 
three times in this group. It is to be noted that in 8 of the 21 deaths fetal dis- 
tress was the essential indication for the Diihrssen’s incisions. It is impossible 
to estimate the number of babies which may have been saved by intervention 
before conditions became precarious. 

There were no monstrosities in the group. Two of the deaths occurred in prema- 
ture infants. None were pre-viable. The method of delivery was by low forceps in 
3 instanees; midforceps, 11; high forceps, 5; version and extraction and breech 
extraction, 1 each. 


10. OF 
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FOLLOW-UP STUDIES 


Information was available concerning the post-partum condition of the cervix 
in 100 of the 162 cases (Table XI). The cervix was well healed in 41.4 per cent 
of the total group. It was poorly healed in 7.4 per cent and deep sears were, 
present in 12.9 per cent. 

Three of the patients returned to the clinie because they were unable to be- 
come pregnant again. No record of subsequent abortions was obtained, There 
have been 19 pregnancies concerning which we have knowledge in this group of 
patients. There have been 16 deliveries in the hospital among these patients 
(Table XI). The average interval between the performance of the Diihrssen’s 
incisions and the second delivery was 23.9 months. The average duration of 


TABLE XI. FoLtLow-Up STuDIES 


ys NO. PER CENT 
CONDITION OF CERVIX: 
Well healed 67 41.4 
Poorly healed 12 7.4 
Deep scars 21 12.9 
No record 62 38.3 
SUBSEQUENT HISTORY: 
Sterile 3 Abortions 0 Pregnancies 19 
NO. COMPLICATIONS FETAL DEATHS 
SUBSEQUENT DELIVERIES: 
Natural 9 
Low forceps 2 
Midforceps 3 Prolapsed cord 1 
Breech extraction 1 Prolapsed cord 
Diihrssen’s 1 
16 1 


Average duration of labor, 10 hours 
Average interval between labors, 23.9 months 


labor was ten hours. One patient delivered twice, the first delivery being com- 
plicated by prolapse of the cord and resulting in a stillbirth. This was the only 
fetal mortality in the group. Nine patients delivered naturally, there were 1 breech 
extraction and 5 forceps deliveries. In one instance a second Diihrssen’s incision 
was performed. ‘These 2 deliveries were twenty-six months apart. The first labor 
lasted 49.5 hours with adequate uterine contractions and a breech presentation. 
The infant was stillborn following breech extraction subsequent to 3 incisions 
in a cervix 8 em. dilated. The second labor was complicated by an occipito- 
posterior position with poor uterine contractions. It was terminated when the 
cervix was 7 em. dilated after 25.5 hours of labor by 3 Diihrssen’s incisions and 
midforceps extraction because of the development of irregular fetal heart tones. 
The patient and her infant left the hospital in good condition. 


SUMMARY AND CONCLUSIONS 


This review of 162 instances in which Diihrssen’s incisions of the 
cervix preceded delivery shows that the procedure is not without danger. 
It should be considered as a major obstetric operation indicated only 
in carefully considered circumstances where termination of labor be- 
comes imperative in the interests of either mother or infant. It should 
not be postponed, however, until the condition of the patient and her 
baby inereases the danger associated with its performance. Diihrssen’s 
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incisions are not to be considered at the onset of labor as a method of 
facilitating the delivery. The following statements concerning their 
employment seem justified : 

1. Diihrssen’s incisions are indicated in a limited group in instances 
where the cervix is effaced but incompletely dilated. 

2. In most instances indications for their use arise in the presence of 
prolonged labor with failure of cervical dilatation and the development 
of maternal exhaustion and uterine inertia. 

3. The unrotated or incompletely rotated occipitoposterior position 
is a faetor in the production of conditions indicating Diihrssen’s in- 
cisions. 

4. Diihrssen’s incisions are indicated twice as frequently following 
induction of labor as they are subsequent to the natural onset of labor. 
Induction of labor in the presence of a firm, long, undilated cervix is 
often dangerous from this standpoint. 

5. The danger of hemorrhage subsequent to incision of the cervix is 
increased where difficult operative delivery is necessary. It is always 
a real danger as shown by a 16 per cent incidence of hemorrhage over 
500 e.e. 

6. Three cervical incisions are associated with less danger of extension 
or cervieal laceration than where one or two incisions are made. 

7. The morbidity of 27.2 per cent associated with patients in this 
group is high. Infection should not be ignored even though there were 
no maternal deaths in this series. 

8. The fetal mortality of 13.0 per cent is high but the review suggests 
that some fetal lives have been saved. 

9. Subsequent obstetric difficulty is not demonstrably increased by 
the performance of Diihrssen’s incisions. 
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DISCUSSION 


DR. LAWRENCE M. RANDALL, ROCHESTER, MINNESOTA.—Some years ago I 
wrote a paper on this subject entitled, ‘‘ Hysterostomatomy,’’ which according to 
the medical dictionary is the correct term for Diihrssen’s incisions. The latter term 
has, however, been associated with this obstetric procedure for so long a time that 
its use should probably be continued. Our incidence for the use of this procedure 
is in the neighborhood of 1 per cent. 

There are one or two points in regard to this procedure that I think should be 
emphasized. In the first place I am sure we should give these patients a sufficient 
test of labor to prove definitely that the cervix is not going to dilate. It must 
also be emphasized that unless complete effacement of the cervix exists that 
Diihrssen’s incisions should not be done. The reason for this is obvious, for if 
the cervix is not completely effaced the danger of hemorrhage and extensive lacera- 
tions is greatly increased. The presenting part should be definitely engaged and 
there should not be any great disproportion in size between the presenting part and 
the pelvis. Dr. Huber has said that he prefers to do three incisions in all cases. 
We have varied from this procedure. Not infrequently it will be found that the 
posterior portion of the cervix is very long. In these cases an incision of this long 
posterior lip from the os to the fornix may sufficiently enlarge the os to permit of 
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delivery of the presenting part through the cervix. After making this posterior 
incision, if it becomes apparent that the cervix is not sufficiently dilated, then the 
anterior incisions may be made. It seems logical after this procedure has been 
performed to proceed immediately with delivery rather than to wait for the 


natural expulsive efforts. 


DR. LOUIS RUDOLPH, Cricaco, ILu.—Cervieal dystocia is a misnomer, and 
has no place in obstetrics. It is used in such a manner that the cervix would appear 
to be separated anatomically and physiologically from the rest of the uterus. The 
cervical changes are actually indices of the changes of the uterus as a whole, or, 
in other words the cervical changes tell us what is taking place in the lower 
uterine segment and the corpus. 

Now, cervical dystocia, as the term is used, means either functional or mechanical 
dystocia (cervical stenosis). The mechanical dystocia is a rare complication during 
labor. In prolonged labor, we are, however, frequently confronted with a functional 
dystocia in which we have a pathologic physiology of the uterus as a whole. When 
a functional cervical dystocia complicates a labor, we can state that spontaneous 
rupture of the uterus will not occur, unless pressure necrosis takes place. 

Diihrssen’s incisions and operative delivery are serious operative procedures, and 
fraught with serious potential possibilities which is agreed to by Dr. Huber. He 
reports a fetal mortality of 13 per cent and no maternal mortality. 

At the Cook County Hospital, we are conducting an investigation of prolonged 
labor with the requirement of complete cervical dilatation before undertaking opera- 
tive delivery. Our fetal mortality is 8 per cent and there has been no maternal 
mortality. 

The question arises, is it worth while to jeopardize the parturient by Diihrssen’s 
incisions plus operative delivery? It can be readily appreciated that the untrained 
accoucheur may increase the fetal and maternal mortality by this method of delivery. 
If it gives a fetal mortality of 13 per cent in the hands of the expert accoucheur, 
is it justifiable to jeopardize the parturient? 

T believe that awaiting the second stage of labor before instituting operative 
delivery is still the safest procedure for the trained obstetrician, as it is for the 
general practitioner. If Dr. Huber had awaited the second stage of labor and then 
performed operative delivery, I believe his fetal mortality would not have been any 
higher, and the risk to the parturients less. 

A very common complication of prolonged labor is constriction ring dystocia, 
which should be recognized before making the cervical incisions by a proper intra- 
uterine examination. In the presence of a constriction ring then the Diihrssen 
technique is contraindicated. In many eases following Diihrssen’s technique, we 
find that we have a difficult forceps delivery and frequently find the parturient 
going into shock during or after the delivery of the child. When a difficult foreeps 
operation in an apparently normal cephalopelvie relation is followed by shock, 
we can assume that a constriction ring was present. 


DR. J. L. BUBIS, CLEVELAND, O.—If the cervix has been taken up, but there 
is a tight external os dilated only to 2 or 3 em. in diameter, you may be able 
to wait for twenty-four or even forty-eight hours, but if then the cervix will not 
dilate any more, it may be important to terminate labor. Tf we can apply foreeps 
first and then do the Diihrssen’s incision, it makes the procedure less hazardous 
and difficult. The forceps are in place and you can go ahead with delivery. It 
is not very often that you can pull the cervix down as Dr. Huber has shown and 
make the Diihrssen’s incisions according to that technique. 


DR. GEORGE F. PENDLETON, KANSAs Crry, Mo.—T disagree with Dr. Rudolph. 
Of the two types of cases that might need some sort of manual dilatation or cutting 
of the cervix, the first would be the real Bandl’s ring. In these eases, I would 
certainly advocate cesarean section if it is possible, but in some cases an incision 
is necessary. The second indication is in placenta previa or abruptio placentae. 

Of course, if the head of the baby is a perfeet hemisphere presentation, dilatation 
of the cervix and effacement should be exactly symmetrical. If there is an ovoid 
presentation, effacement is difficult, and one side is thinner than the other long 
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before the start of labor. The result is that you get tears of the cervix, not 
anteroposteriorly, but laterally. This is because an ovoid presentation always 
dilates the cervix more on one side than the other, and the weakest spot is the one 


to tear. 

I do not like three incisions. It seems to me it is wiser to eut the very thin 
spots—a little bit of the thin spot on each side. You will get a much better 
cervix afterwards. You may have to cut a little farther up, but you will have two 
cuts instead of three. 

DR. HUBER (closing).—We have not felt that Diihrssen’s incisions should in 
any way compete with cesarean section, and that Diihrssen’s incisions should be 
reserved for those patients who during the course of labor have unanticipated dif- 
ficulty. We have felt that we have been conservative in choosing Diihrssen’s inci- 
sions for the patients in this group. We believe that by doing Diihrssen’s incisions 
some infants have been saved that would otherwise have been lost. We must 
anticipate a considerably higher fetal mortality in such a group than we would 
have in all cases on the service. 

We have very little trouble in obtaining adequate exposure of the cervix, and 
these incisions can usually be performed under direct visualization. I believe 
that less difficulty will be encountered if the incisions are made before the foreeps 
are applied, as the presence of the forceps inside the cervix does interfere with 
adequate exposure. 


MYOMECTOMY DURING PREGNANCY®* 


A. Rets, B.S., M.D., F.A.C.S., ANp MELVIN B. StnyKIn, M.D., 
Cuicaco, Inu. 
(From the Department of Obstetrics and Gynecology, Michael Reese Hospital) 


IBROIDS of the uterus are not common during pregnancy. The in- 

cidence has been variously estimated from 0.5! to 0.19 per cent.* The 
reason for this relative infrequency lies in the fact that pregnancy is 
more common under thirty-five years of age, while fibroids do not usually 
attain clinical significance until after this age. It is only when preg- 
naney occurs in relatively older women or when fibroids develop un- 
usually early, that the presence of such fibroids may complicate the 
pregnancy. 

It is a well known clinical fact that fibroids increase in size during the 
course of pregnancy. Such enlargement has been variously attributed 
to (1) hypertrophy and edema of the tumor, (2) hyperplasia with 
edema, (8) actual growth coneomitant with uterine growth. Emege® 
believes that the enlargement is a true growth phenomenon and believes 
it to be a temporary response due partly to a functional hypertrophy 
of the muscle fiber and partly to the increased vascularity. This would 
account for the well known regression which takes place in association 
with normal uterine involution. 

The overwhelming majority of fibroids complicating pregnancy have 
no clinical significance. Mostly they do not achieve a size sufficient to 
interfere with the normal progress of labor nor are they located in the 
cervix or lower uterine segment where encroachment upon the birth 
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canal would render delivery difficult or impossible. Degeneration of 
such fibroids is also uncommon due probably to the increased vascularity 
and the growth stimulus which accompanies pregnancy. Likewise it is 
only the occasional subserous or pedunculated tumor which undergoes 
degeneration or hemorrhage from necrosis. Acute infection is also un- 
common. 

A small percentage of fibroids require removal during pregnaney be- 
cause of acute degeneration, pain, infection, twisted pedicle, or a com- 
bination of at least moderate size and mechanical encroachment upon 
the birth canal. This percentage has been variously estimated. 

Campbell, in an analysis of the Johns Hopkins material, found only four 
myomectomies in a series of 82 pregnancies complicated by fibroids. Watson? 
reported only 3 myomectomies in 157 and, since 2 of these aborted, concludes that 
myomectomy is ‘‘likely to cause abortion.’’ He therefore believes that myomectomy 
should be avoided at least until viability, at which time he prefers myomectomy 


and cesarean section, 

While palliative treatment may be recommended for those fibroids 
which block the birth canal, those which undergo moderate degeneration, 
and those which apparently cause only pain, such a recommendation 
would seem to be ill-advised for twisted pedicle, acute degeneration, or 
active infection. 


Mussey and Hardwick! found it necessary to operate upon 32 out of 297 instances 
of fibroids in pregnancy at the Mayo Clinic. Twenty-one of this series of 32 showed 
evidence of acute degeneration, 7 were removed because of impaction in the pelvis, 
3 because of previous miscarriage, and 1 because of threatened miscarriage. Twelve 
of these 52 patients miscarried, 3 had premature labor, and 17 delivered at term. 


It has become well recognized that pregnancy is no contraindication 
to laparotomy for any intraabdominal pathology which requires im- 
mediate surgical intervention. It has been previously shown by one of 
us’ that appendectomy during pregnancy is comparatively safe for both 
mother and fetus. Lackner and Tulsky® report 76 laparotomies for 
various types of intraabdominal pathology. Only four abortions (5.3 
per cent) occurred in this group. It is a significant fact that all of these 
occurred in patients who required operation during the first trimester of 
pregnaney. 

Kighteen pregnant women were subjected to myomectomy for various 
indications during the past fifteen years at the Michael Reese Hospital. 
During this time there were 21,686 deliveries; a frequency of 1:1,205 
deliveries. It should be noted that 11 of these myomectomies were per- 
formed in the last four years, during which time there were 6,266 
deliveries, an incidence of 1:570. This frequeney, which is more than 
double that of the entire group, may be attributed to the fact that the in- 
dications for myomectomy during pregnancy are becoming more clearly 
defined, and also to the fact that surgery is resorted to more readily 
since it has become evident that such surgical interference is com- 
paratively safe for both mother and fetus. 

Age.—The age of the patients ranged from 23 to 39, the average age being 31 
years. This is four years older than the average age of women delivering at the 
Michael Reese Hospital and bears out the fact that fibroids are more frequently 
found in the older age group. 


836 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Parity.—Twelve of the patients in this group had had no previous pregnaney, 
Three had each had 1 previous miscarriage, 2 had each had 1 full-term pregnancy, 
and 1 gave a history of 1 full-term pregnancy and 2 miscarriages. These figures 
would seem to indicate a low fertility rate. It has been frequently stated that the 
presence of fibroids causes sterility and frequent miscarriage. The theory has also 
been advanced that sterility leads to the development of such fibroid tumors. <A eare- 
ful analysis of the patients in this series fails to throw any light upon this subject, 
So many other factors, such as late marriage, economic status, the practice of con- 
traception, ete., enter into the evaluation of such deductions, that it would seem 
unwise to draw any conclusion on this phase of the subject. 

Duration of Pregnancy.—The duration of pregnancy ranged from eight to thirty- 
two weeks. Eight patients were in the first trimester of pregnancy. Eight were in 
the second trimester, and 2 were in the third trimester. 

Symptoms.—Fifteen patients in this series complained of severe pain, 2 com- 
plained of rectal pressure, 4 of severe dysuria, and 9 complained of abdominal 
tenderness. 

Indications for Surgery.—Six patients were operated upon because of pain, 
tenderness, fever and leucocytosis; 1 because of pain, tenderness and fever without 
leucocytosis; and 1 because of pain, tenderness and leucocytosis without fever. Four 
were operated upon because of pain; only 3 were operated upon for twisted peduneu- 
lated tumors; 2 for large cervical fibroids; and 1 for a low-lying fibroid which had 
become incarcerated in the hollow of the sacrum, 

Pathology.—In 7 patients the fibroids were intramural and in 9 patients they were 
subserous. Four of these latter were pedunculated, the pedicle having been twisted 
by torsion in each instance. Three which were subserous were located low in the 
uterus at the level of the lower uterine segment. In addition there was 1 large 
cervical fibroid, 2 large intraligamentary fibroids, and 1 cornual fibroid. Multiple 
myomectomies were performed six times. 

Microscopie examination of the 23 fibroids removed in this series of 18 patients 
showed definite and marked pathologic changes in 18; 10 of these had undergone 
acute degeneration, 4 showed acute hemorrhage in addition to the degeneration, 2 
showed marked necrosis, and 2 had undergone acute infection with pus formation. 
Acute pathologic changes warranting myomectomy had developed in each instance 
in this group. 

There remain 5 patients in whom microscopic examination of the fibroids re- 
moved showed no such pathology. An analysis of these fibroids reveals that one was 
a twisted pedunculated tumor in which the myomectomy was performed promptly 
after the twist occurred and before any degenerative changes had taken place. 
A second was removed because of pain. This was a moderately large subserous 
fibroid which, in view of the lack of degenerative changes and the lack of other 
symptoms and physical findings, might well have been left undisturbed. The last 
3 in this group were removed because of location and rate of growth. One of 
these was an intraligamentary tumor, and the other 2 were large, low-lying 
posterior wall fibroids which filled the cul-de-sac. One of these was incarcerated. 

It has been stated by Lynch? and others that the large low-lying posterior 
wall fibroid is the type most likely to cause dystocia during labor. Furthermore 
these authors feel that since these are most difficult to remove without producing 
excessive trauma to both uterus and fetus, they are best let alone until term; 
at this time it is recommended that cesarean section plus myomectomy or hysterec- 
tomy be performed. In none of these in this series was any such technical diffi- 
culty encountered, nor was the pregnancy interfered with or disturbed. 

Postoperative Course.—Fourteen of the patients were given 4 gr. of morphine 
sulphate hypodermically every four to six hours for three to seven days post- 
operatively. We believe that this routine keeps the uterus at rest and prevents 
the occurrence of uterine contractions of a degree sufficient to produce miscarriage 
and premature labor. Two of the patients who were not given this routine com- 
plained of severe and painful uterine contractions, which subsided promptly with 
the administration of morphine sulphate. One patient, a nullipara of 32 years of 
age in the fourteenth week of her pregnancy, aborted on the fourth postoperative 
day in spite of continuous morphine medication. This followed the removal of a 
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The uterus was emptied digitally and recovery was uneventful. 


eornual fibroid. 
This patient, described above as 


There was one other miscarriage in this series. 
the one in whom myomectomy might have been properly deferred, developed a 
mild peritonitis with secondary ileus, bled moderately for one week following 
which the uterus was emptied. Post-partum hemorrhage did not occur in any 
instance. In only one of the other patients myomectomy followed by morbidity 
is reported, a mild case of pyelitis with fever of one day’s duration. There were 
no maternal deaths. The average stay in the hospital was twelve days. 

Course of Pregnancy.—Sixteen patients carried the pregnancy to term. Four 
delivered spontaneously, 4 were delivered by outlet forceps, 2 by low forceps, 
2 by manual rotation and low forceps, and 1 by midforceps. Cesarean section was 
performed twice, 1 being done for a placenta previa centralis and the second an 
elective cesarean section in a 37-year-old primipara with a justo minor pelvis. The 
last patient was delivered by version and extraction because of a uterine tetany 
which was produced by 3 minims of pituitrin. This was a 33-year-old para ii 
who developed a uterine inertia during the second stage of labor. Promptly after 
the administration of the pituitrin, the uterus became tetanically contracted and 
the heart tones became faint and irregular in spite of complete surgical anesthesia 
with ether. A living full-term fetus was extracted following version, and the sub- 
sequent course of mother and baby was uneventful. 

Fourteen of the 16 babies were normal. There was one stillbirth. This was in 
a 37-year-old nullipara who was allowed to go thirty-five days past her calculated 
due date. Heart tones disappeared during the first stage of labor and the baby 
was stillborn, being delivered by midforceps. One baby showed congenital ab- 
normality, absence of the tarsal bones of the left foot and the phalanges of the 
left hand. 

DISCUSSION 


This is an analysis of 15 myomectomies performed during pregnaney 
without maternal mortality and with only 2 miscarriages. In all but 
1, these fibroids were clinically significant,’ and showed in addition the 
symptoms of acute degeneration or necrobiosis, sudden twist of the 
pedicle, or threatened dystocia because of size and location. We cannot 
agree with Watson that even under such conditions myomectomy should 
be deferred and the pregnaney carried to viability. While this series is 
small, there is no evidence of injury to the fetus when the pregnaney 
continues undisturbed, nor is there any apparent hazard of premature 
labor. Simple myomectomy followed by subsequent delivery by either 
the vaginal or abdominal route is certainly not more hazardous than 
raginal delivery in the presence of complicated fibroids or cesarean 
section followed by myomectomy or hysterectomy. Iurthermore fibroids 
which have shown any evidence of change during pregnancy are 
notorious for the high incidence of morbidity during the puerperium— 
such complications in their order of frequency being hemorrhage, infee- 
tion, and degeneration. Therefore the fibroid that shows evidence of 
pathology during pregnancy should be removed either during the preg- 
nancy or at the time of delivery. To permit a patient with such a fibroid 
to deliver by the vaginal route and to disregard the presence of sueh a 
fibroid is to court disaster. 

Polak’ believed that myomectomy should be performed during pregnancy when 
fibroids are incarcerated, when they are growing rapidly, or when the subserous 
pedunculated type becomes twisted. Mussey and Hardwick! add to these indica- 


tions ‘‘serious symptoms of degeneration’’ and in their series of 32 myomectomies 
performed during pregnancy, 21 were removed for this indication. Mayer? agrees 
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with these indications and states that ‘‘myomectomy is not only safe but fre- 
quently actually saves the child and preserves the pregnancy.’’ Kosmak!1 advocated 
the removal of any fibroid showing evidence of necrosis. 


Mayer offers the following recommendations: (1) that the uterus be 
handled as little as necessary; (2) that if possible the myomectomy be 
done with the uterus in situ rather than to attempt an eventration or 
excessive handling during the myomectomy. We are in hearty accord 
with such recommendations as well as those of Kosmak'? who recom- 
mends, ‘‘laparotomy under deep anesthesia with enucleation of the 
erowth and careful suture of the uterine wall .. . without extensive 
hemorrhage, abortion, or premature labor, if the patient is kept well 
nareotized after operation.’’ We believe further that it is of the utmost 
importance to avoid the uterine cavity during the performance of 
myomectomy in pregnancy as we are convinced that the incidence of 
postoperative miscarriage rises in direct proportion to the incidence of 
uterine cavity invasion. Careful hemostasis is also necessary to insure 
a safe outcome of this type of operation. Continued oozing of cut sur- 
faces or the formation of early adhesions to surfaces left raw and not 
peritonized will result in stimulation of the already irritable uterine 
musculature. Lastly, we believe in removal of only the guilty fibroid. 
In many instances fibroids are multiple and it is the natural tendency 
of the operator to want to remove all the significant fibroids which may 
be present. We believe this to be a serious mistake. Not only the 
patient but the pregnancy as well is much safer if the guilty fibroid 
alone is removed. Other intramural fibroids which may be present but 
which have given none of the indications for surgical interference such 
as acute degeneration, hemorrhage, infection or rapid growth, must be 
left undisturbed. This would obviously not hold for any subserous 
pedunculated fibroid of the uterus which may be present, since this latter 
type may be removed by simple ligature of the pedicle without adding 
further insult to the pregnant uterus. 

We believe that the overwhelming majority of fibroids accompanying 
pregnancy require no treatment. The small group which shows evidence 
of acute degenerative changes, infection, hemorrhage, those pedunculated 
fibroids which undergo torsion, those whieh because of location ‘‘en- 
croach upon’’ the birth canal, and finally those which undergo very 
rapid growth, should be removed during pregnancy. Myomectomy 
during the course of pregnancy should be done at the time indications 
arise and irrespective of the age of the fetus. Such a procedure obviates 
the necessity of cesarean section followed by myomectomy or hysteree- 
tomy, a more complicated procedure than myomectomy followed by 
subsequent vaginal delivery ; also it obviates the danger of the puerperal 
complications which result so frequently when such fibroids are left in 


situ. 
CONCLUSIONS 


1. The indications for myomectomy are acute degenerative chang»s, 
hemorrhage, infection, twisted pedicle, or rapid growth together with 
encroachment upon the birth canal. 
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2 The recommended technique must include (1) minimal handling 
of the pregnant uterus; (2) the myomectomy with the uterus in situ if 
possible; (8) complete avoidance of the uterine cavity; (4) careful 
hemostasis and peritonization; (5) removal of only the guilty fibroid. 

3. Myomectomy during pregnancy is a comparatively safe procedure 
for both the mother and the fetus and should be performed promptly 
whenever indicated. 
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DISCUSSION 


DR. LEROY A. CALKINS, Kansas City, Kan.—Dr. Reis has very carefully 
stated that he is recommending this operation only on the rare case which presents 
serious and alarming symptoms. His paper would have been more forceful and 
convincing had he been able to present in contrast many cases of fibroids for which 
operation was considered but upon which operation was not done because of a 
carefully made decision. 


DR. EDWARD L. CORNELL, Cuicaco, Inu.—A fibroid that is not causing any 
complication and is located in the lower uterine segment or in the birth canal 
should, in my opinion, be left alone until the patient goes into labor. Most of 
them will rise out of the pelvis and not interfere with the course of labor. If, 
after a reasonable test of labor, that does not occur, you still have plenty of time 
to do a cesarean section and if necessary you can remove the fibroid. 

Whenever the cavity of the uterus is entered during a fibroid operation in 
pregnancy, it is wiser to remove the pregnancy at the same time because most of 
these patients will misearry. We might as well do a clean operation from above 
as to allow the patient to go into labor and perhaps rupture through the operative 
wound. The same principle holds where there is a large raw surface difficult to 
appose. 


DR. REIS (closing).—A fibroid that in early pregnancy is embedded in the 
hollow of the sacrum under the promontory will not rise later in pregnancy when 
it has become even larger. I do not believe that the intraligamentous fibroid fixed 
by the broad ligament will rise. I do believe that in general Dr. Cornell is correct 
in emphasizing that fibroids should not be removed simply because they are present 
in the lower uterine segment. 


STATISTICAL ANALYSIS OF ONE THOUSAND ABORTIONS* 


JALMAR H. Simons, M.D., F.A.C.S., MINNEAPOLIS, MINN. 


(From the Department of Gynecology and Obstetrics, University of Minnesota Medical 
School, and the Minneapolis General Hospital) 


HIS examination of the statistical data of one thousand abortions 

has for its purpose an addition to the sum total of statistics and 
the corroboration of existing data obtained under similar cireum- 
stances. The general feeling of unreliability of statistics may be ex- 
pressed in the phrase ‘‘statistics may tell you anything, even the 
truth.’’ Accuracy of the data of abortions is impaired, principally, 
by noncompulsory registration and the desire for concealment of the 
induced abortion by those who are morally concerned. Undoubtedly, 
many abortions of the so-called unintentional belong in the induced 
group; and are only re-classified through suspicion due to the severity 
of symptoms, serious complications or impending death. No one 
knows how many abortions are represented by delayed menses, by the 
untreated and by secret interruption. However, Taussig, with statistics 
available in this country and abroad, combines mathematics with skill- 
ful discernment to arrive at the conclusion that there are approxi- 
mately 681,600 abortions vearly in the United States, with a maximum 
of 10,000 deaths. 

The records of these cases are uniform. The histories and physical 
examinations are made by student clerks and interns, who are suner- 
vised and their work authenticated by residents and re-examined by 
the staff. The unreliability of abortion histories is the bane of ac- 
curate etiologic statistics. but definite attempt has heen made to obtain 
accuracy. With few exceptions, the admittances are indigent neoonle. 

Comparative findings as to race eannot be given as the colored 
are only represented here by seven abortions. four spontaneous and 
three induced. 


TABLE I.) EvIpENCE OF INCREASING ABORTIONS 


MINNEAPOLIS GENERAL _ | 


| HOSPITAL 
1930 | 178 | 
1955 | 320 (full year) | 5197 
Tnerease 180% 270% 


There is some evidence that abortions are on the increase. With a 
steady vearly increase to 1933, there were 1.8 times as many as in 1980. 
This is only slightly affected by the increase in population. 

Religion seems to be no deterrent to induction of abortion, as the 
Catholic, under restriction, and the Protestant, with the more liberal 
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TABLE Il. RELIGION 


TOTAL | SPONTANEOUS cameras CORRECTED | RECTED AND 

SELF-INDUCED 


protestant 698 419 250 29 40 
Catholic 268 ESE 98 19 43 
Jew 24 17 Y) 0 30 
Other 5 4 1 0 0 


Excludes therapeutic abortions 


view, when the statistics are corrected accordingly to population, 
have about the same incidence. The Jew is considerably lower in 
incidence as an abortion case although, according to Kopp’s statistics 
obtained from birth control applicants, the latter is in the highest 
bracket. Peculiarly, in our series very few gave no religious affilia- 
tion although the Minneapolis religious census shows nearly an equal 
number of religious and non-religious status. 


TABLE IIT. Socrtan Status 


SELF- % %e 
ABOR- - IN- APPR. COR- IN- 
TIONS | TANEOUS RECTED 0 I 
DUCED To DUCED GROUP 
Single 123 37 30 60 | 50 26 20 | 69.9 | 12.3 
Married 840) 541 | 64 281 33 18 2 35.5 | 84.4 
Widowed 12 7 «| 1 8 | 411] 12 
Divoreed 20 6 | 30 | 11 | 48 3 15 | 70.0 | 2.0 


Excludes therapeutic abortions 


In regard to social status, the married show almost eight times as 
many abortions but fewer self-induced and many less of the e¢riminal. 
Sixty-nine and nine-tenths per cent of abortions in the single were 
induced, compared to 35.5 per cent in the married people, and as one 
would expect a high percentage of induction in the widowed and 
divorced. 


TABLE IV. DURATION OF PREGNANCY 


MONTIL SPONTANEOUS SELF-INDUCED CRIMINAL % TOTAL 
I 64 25 3 9.2 
2 249 158 18 42.8 
203 119 17 54.0 
4 33 3 8 Ta 
5 18 5.4 
6 7 2 0 0.9 


Excludes therapeutic abortions 


For the period of gestation, 9.2 per cent of the abortions were under 
one month; 42.8 per cent were one to two months; 34 per cent were 
two to three months but sharply decreasing in number after the first 
trimester. 

Table V shows the number and type of abortion in the age groups. 
More than twice as many abortion cases were in the age group 20 to 
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TABLE V. NUMBER AND TYPE OF ABORTION IN AGE GROUPS 


SPON- SELF- ‘ INDUCED 

TANEOUS % INDUCED % 
Under 15 0 0 0 0 
15 to 20 132 85 64 34 15 35 
20 to 25 311 154 49 137 20 5 
25 to 30 224 135 60 81 8 3 
30 to 35 177 94 53 76 7 48 
35 to 40 108 94 87 14 0 3 
40 and over 45 29 67 14 0 32 


25 years than 15 to 20 years of age, gradually decreasing in number 
with age. However, the percentage of spontaneous abortions was 
approximately the same, until after 35 years, when a marked increase 
was shown. Inductions were considerably more frequent between 30 
and 35 years, increasing again after 40 vears of age. 


TABLE VI. RELATIONSHIP BETWEEN Parity, TOTAL PREGNANCIES, AND ABORTIONS 
OBTAINED FrRoM HISTORIES (EXCLUDING PRIMIGRAVIDAS ) 
CON FINE- NO. OF ABORTIONS TOTAL % 
; MENTS WOMEN (ALL TYPES) | PREGNANCIES | ABORTIONS 
214 214 309 523 59.1 
2 364 182 354 718 49.3 
3 387 129 230 617 57.3 
4 324 81 170 494 34.4 
5 295 59 112 407 27.5 
6 288 48 109 397 27.4 
7 231 34 82 320 25.9 
8 96 12 26 122 21.3 
9 or more 171 19 | 54 281 LOS 
Total 2370 778 | 1446 | 3879 


One abortion to 2.7 pregnancies 
One abortion to 1.6 confinements 


Table VI shows the relationship between parity, previous total 
pregnancies, and abortions as obtained from histories of these abor- 
tion eases. The primiparas show 59.1 per cent of the total pregnancies 
were abortions but a gradually decreasing percentage, as parity is 
increased, In the totals there is one abortion to 2.7 pregnancies and 
one abortion to 1.6 confinements but the relation of abortions to hos- 
pital confinements is 1:5.4, which is approximately the relation given 
by Williams. also Whitehouse, for abortions in all types of practice. 
‘*Plass and others indicate the relation of one abortion to 2.5 confine- 
ments in the cities and one abortion to 5 confinements in rural dis- 
tricts.”’ 

It is peculiar that the ratio of stillbirths to abortions in each of the 
four vears of these records is approximately 1 to 5, averaging 1 to 5.2. 

Table VIII indicates the methods used to induce abortion. Ergot 
and quinine were the drues of choice and the catheter was used in 
about 87 per cent of the cases for self-induetion and criminal abortion. 
Three deaths were questionably the result of external trauma, eleven 
by catheter or curettage, three following drug induction, whieh is 
doubtful, and two undetermined but suspectedly criminal. 


= 
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TABLE VII. RELATION OF ABORTIONS TO HOSPITAL CONFINEMENTS AND STILLBIRTHS 


CONFINE- RATIO 
YEAR ABORTIONS mares (AB.) STILLBIRTHS Bess 
1930 178 1023 42 1:4.2 
1931 262 1258 1:4.8 43 1:6.0 
1932 ole 1685 1:5.3 73 1:4.3 
1933 320 1849 Rb37 50 1:5.6 

Full year 
Ay; 125.3 Av. 1:5.2 

Williams Average 1:5.4 

Whitehouse 1:5.9 

Plass and others Urban 1:2.5 

Rural 1:5.0 
TaBLE VIII. Mertruops USED To PropUCE ABORTION 
METHOD _ | SELF-INDUCED CRIMINAL | DEATHS 
Drugs Ergot 24 
Quinine 32 2 
Purges 7 
Female pills t 1 
Undetermined 2 2 
Instrumental |Slippery elm 7 2 
Catheter 101 13 8 
Packing 7 
Curettage 6 3 
Wire 4 2 
Unstated 3 15 
Suspected 3 
Ext. trauma 3 


The febrile cases (Table 1X) comprised 18.9 per cent of the spon- 
taneous abortions, 36.9 per cent of the induced. Eighty-one per cent 
of the spontaneous were afebrile and 63.1 per cent of the induced. 
From inaccuracies of history, undoubtedly some of the spontaneous 
cases belong in the induced group, but it is a clinical fact that in the 
absence of interference ascending infection and sapremic manifesta- 
tions give much the same picture until the abortion becomes complete. 
In the latter, the phenomenon is an immediate drop in temperature to 
normal; in the latter, often, by lysis. 


TABLE IX. TEMPERATURES IN ABORTION CASES 


SPONTANEOUS SELF-INDUCED | CRIMINAL % 
Afebrile 479 81.0 227 28 63.1 
Febrile 112 18.9 | 129 20 36.9 


Excludes therapeutic abortion 
Afebrile, below 100.4° F. 


Table X shows the degree of hemorrhage. Rarely does a patient who 
has had an abortion die of hemorrhage and that is true of this series, 
although 3 were exsanguinated. 

Excluding therapeutic abortions, approximately 5.9 per cent of the 
patients were readmitted (Table XI), 2 patients for infection and 57 
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Over one-half of these had retained secundines; the 


remainder returned for menorrhagia, metrorrhagia, infection, or sub- 


involution. 
TABLE X. 


ABORTION HEMORRHAGE 


HEMORRHAGE | 


NUMBER 


PER CENT | 


Slight 4() 4.0 
Moderate 502 50.4 
Profuse 450 45.3 
Exsanguinated 3 0.5 
No deaths from hemorrhage 
TABLE XI. ABORTIONS READMITTED 
NUMBER 
For hemorrhage 57 
For infection 2 
Treatment 
Expectant 22 
Curettage oF 
TABLE XII. MISSED ABORTIONS (3) 

RETEN- 
>ARITY 7ASS.| HB. ’.B.C.| URINE] B.P. TR. 
PARITY FETUS Tron. | WASS-| HB R W.B.C. | UE TR 
Multi. |143 em.Jj3.7 mo.| 9 wk. = 83 | 4,000,000 | 2,000 - 102/78} 0 
Multi. em.|3.9 mo.| 16 wk. - |102] 4,500,000 | 7,500 Alb.| 146/78] 
Multi. | 53 mo.| 12 wk.| - 89 | Not taken] 6,500} - | 105/55 |Curet- 

tage 


There were three missed abortions in the whole 


three months and two over three months. 
of toxicity by slight albuminuria and a rise in blood pressure. 


group, one under 


One showed minimal signs 


Two 


were spontaneous, the other evacuated with a sponge holder. 
Five therapeutic abortions were done for the following indications: 
chorea, decompensated heart, endocarditis, incipient tuberculosis and 


TABLE XIITA. 


THERAPEUTIC ABORTIONS (5) 


PARITY DURATION INDICATION MORTALITY 
1 mo. Chorea gravidarum 
3 2 mo. Mitral insufficiency and stenosis 0 
Decompensation 
1 2 mo Incipient T.B. 
24 mo. Carcinoma of bowel 
1 2 mo. Recurrent rheumatie fever 0 
Endocarditis 
TABLE XIIIB. MortTa.ity 
GESTATION SPONTANEOUS SELF-INDUCED CRIMINAL” 
Under 3 mo. 2 12 2 
5-6 mo. 1 2 0 
6 mo. and over 0 0 0 


Mortality 


1.9 per cent 


=a. 
| | 
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one for a pregnancy in a patient, who one month previously, had 
been operated upon for carcinoma of the bowel. There was no mor- 
tality in this group. 

Table XIIIB shows a mortality rate of 1.9 per cent. 

Table XIVA shows the clinical data of 19 abortion deaths, a mor- 
tality of 1.9 per cent. All were under 35 years of age, 4 were nul- 
liparas and 15 had previous abortions, 4 of which were spontaneous, 
13 self-induced, and 2 criminally produced. 

Table XIVB shows that 7 gave no history of chills, 3 an initial chill, 
and in 9 the rapidly lethal, repeated chills. Clinically, those cases 
with a low leucocyte count, rapidly depreciating blood and repeated 
chills are most ominous. Blood cultures were positive in 37 per cent; 
all were cultured at autopsy, showing the following organisms in the 
blood of 63 per cent or 12 cases—Streptococcus viridans and hemolyti- 
cus, staphylococcus, colon bacillus and in one ease Bacillus welchii. 

In Table XIVC are given the other complications, the most frequent 
of which were peritonitis, infarcts, phlebitis, and pneumonia. 


TABLE XIVA. CrINicAt DATA ON NINETEEN ABORTION DEATHS 


Age 25 yr. or less 10 cases 
25 yr. to 30 yr. 7 cases 
30 yr. to 35 yr. 2 cases 
Parity Nullipara 4 cases 
1 viable birth 1 ease 
2 viable births 5 eases 
3 viable births 5 eases 
4 viable births 4 cases 
Previous abortions 1 7 cases 
2 6 eases 
3 2 cases 
Type of abortion Spontaneous 4 cases 
Self-induced 13 cases 
Criminal 2 cases 
Hemorrhage Slight 12 cases 
Moderate 5 eases 
Profuse 2 eases 


TABLE XIVB. ChintcaL DATA ON NINETEEN ABORTION DEATHS 


Chills None 7 cases 
Initial 3 eases 
Repeated 9 eases 
Temperature 102-104° 4 cases 
104-106° 8 eases 
106-109° 7 eases 
Leucocyte count to 13,000 9 cases 
14 to 20,000 6 cases 
21 to 30,000 2 cases 
34,000 1 case 
55,000 1 case 
Hemoglobin 30-50 2 cases 
50-70 4 cases 
70-90 7 cases 
90-95 5 eases 
Not recorded 1 case 
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TABLE XIVC. CLINICAL DATA ON NINETEEN ABORTION DEATHS 


OPERATIVE PROCEDURES COMPLICATIONS (AUTOPSIES—ALL DEATHS) 

Colpotomy—1 Septicemia 63% or | 12 cases 

Incision parotid abscess| Peritonitis 11 cases 
Endometritis 13 cases 
Pneumonia 9 cases 
Endocarditis 5 cases 
Lung infarct 2 cases 
Lung abscess 1 case 
Infarets kidney and spleen 2 cases 
Acute hepatitis 1 case 
Kidney abscess 1 case 
Empyema 1 case 
Edema of lungs 1 case 
Toxie myelitis 1 case 
Brain abscess 1 case 
Pelvie cellulitis 1 case 
Thrombophlebitis 

Pelvic 7 cases 
Ext. cases 

Self-perforation with gas bacillus infection 1 ease 


TABLE XV. OPERATIVE TREATMENT 


Nonoperative 623 
Evacuation 258 
Curettage 95 
Abdominal incision for parametrial abscess 3 
Posterior colpotomy 3 
Transfusion $s 
Operative incidence (excluding transfusions) 31% 


Table XV shows the operative incidence in all cases. Evacuation 
refers to removal of decidua with sponge holder, finger, or both. 


SUMMARY 


1. One thousand cases of abortion are reported. 

2. There is evidence of increasing number of abortions, principally 
in the self-induced group. 

3. Religion does not seem to be a deterrent to induction of abortion. 

4. As Taussig states, ‘‘abortion is a problem concerned with the mar- 
ried woman,’’ both induced and criminal, and it is in this group that 
the high death rate is contained. 

5. Most spontaneous and induced abortions occur under three months 
and most often under 30 years of age, increasing again in incidence 
after 35. The criminal abortions occur in greatest percentage in single 
women and early married life. 

6. The total abortion incidence is 1 abortion to 2.7 pregnancies and 
1 abortion to 1.6 confinements. This is according to the histories of 
our abortion cases. The relation of hospital abortion to hospital con- 
finements is as 1:5.3 and stillbirths to abortions as 1:5.2. 

7. Hemorrhage is a factor in lowering the resistance of the patient 
but not in the mortality. 

8. Missed abortions were of 0.3 per cent incidence; therapeutic 
abortions 0.5 per cent. 
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9 The mortality rate was 1.9 per cent with the most frequent com- 
plications septicemia, peritonitis, pneumonia, phlebitis, and distant 


infarcts. 

10. Operative incidence 51 per cent. 

11. We have followed the conservative treatment established, here 
by Adair and Litzenberg, that is, in septic cases, we use expectant 
treatment unless complicated by hemorrhage; incision of abscesses if 
properly located, later evacuation if necessary when there is approxi- 
mately normal leucocyte count and temperature for a period of at 
least five days. The sedimentation time does not seem to be of much 
value here. Nonseptie cases are evacuated, almost routinely, to con- 
serve blood and shorten hospitalization. Repeated transfusions are of 
particular value in infected cases, and of course those with hemor- 
rhage. Nearly all cases with a hemoglobin of 60 per cent or less 
received one or more transfusions. Sulfanilamide seems to give 


promise of potent therapy. 

12. Invalidism. more or less permanent, and the high maternal mor- 
tality of abortion may hopefully be combated through improvement 
in moral and economic standards, education in family limitation, and 
early prenatal care. Endocrine and vitamin therapy may eliminate 
many of the spontaneous abortions. 


74 Sovutn Nintit STREET 
DISCUSSTON 


DR. RALPH R. WILSON, Kansas City, Mo.—Abortions is a title that rela- 
tively few wish to use for a presentation because of the undercurrent of feeling 
that it is a delicate subject of a slightly unsavory nature. Not only is this far 
from the fact, but so long as abortions play such an important part in maternal 
morbidity and statistics, it is necessary that such an organization as ours devote 
a part of its program to discussions of this subject regularly. 

The staff of the Minneapolis General Hospital is to be commended on the ex- 
ceptionally noteworthy manner in which these cases have been cared for. The low 
mortality rate is no accident. In my brief search for a comparable series I have 
found only one that was better than the 1.9 per cent reported here. A smaller 
series by Dr. T. K. Brown of the St. Louis City Hospital has a trifle better than 
average death rate. Especially noteworthy in the above report is that there are no 
deaths from hemorrhage. 

In order to emphasize the importance of Dr. Simon’s conclusions and to accentuate 
his results I desire to refer to a statistical study of 1,200 abortion cases handled 
in the Kansas City General Hospital between the years 1923 and 1933 inclusive. 

1. The Kansas City series had an incidence of 25.3 per cent of septic cases as com- 
pared to 18.9 per cent in the Minneapolis cases, 

2. Death rate in the Kansas City series was 3.6 per cent as compared to 1.9 per 
cent for Minneapolis. 

3. Each city had one ease due to Bacillus welchii and lesions in the uterus were 
obtained from an autopsy of the Kansas City case. 

4. Hemorrhage caused no deaths in the Minneapolis series while in the Kansas 
City series, four died from hemorrhage. 

5. Conservative, supportive, and symptomatic measures were the characteristic 
modes of treatment in both institutions. 

DR. RUDOLPH W. HOLMES, Cicaco, I1.—Dr. Simons reiterates a statement I 


have constantly declared, namely that religion, social status, education, ete., are no 
deterrents to a woman who desires to get rid of her pregnancy. I believe that in 
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proportion to the number of full-term deliveries, married women have a higher rate 
for abortion than the unmarried. 

Operations have a very small place in the routine care of an abortion, whether it 
be a spontaneous termination of pregnancy or a criminal interruption. The one 
and outstanding indication for obstetric interference in an abortion is hemorrhage. 
Curettage in the presence of infection merely ‘‘throws gasoline on the fire’’: |] 
would recall to you that Bumm’s ‘‘reaction zone’’ is nature’s attempt to limit the 
spread of infection, instrumentation in the uterus destroys that protective zone. The 
infected uterus is, in fact, a draining abscess cavity, and what surgeon would curette 
an abscess wall! 

My own conviction is that abortions, induced by a second party or by the woman 
herself, exceed in incidence those resulting from all pathologie causes, or accidents. 
Some women blatantly will discuss their criminal interruptions, but most will deny 
such aid to their dying breath. This evasion plays a dominating part in the history 
of abortion in private practice as well as in institutional care. Any statistical study 
will but intimate the frequency of induced abortion. 


DR. CHARLES E. GALLOWAY, Evanston, Inu.—The figures we have heard 
this morning came from large county hospitals, dealing with the undercared-for and 
mishandled cases among indigent people who have not taken proper care of them- 
selves. I would like to give a brief comparison with statistics of abortion based 
on an intelligent group of women who know how to take care of themselves. 

At the Evanston Hospital, over a ten-year period, there were 778 cases of abor- 
tion—where the pregnancy was less than twelve weeks. There were four deaths 
in the 778 cases. One was of the criminal type in a patient who died after two 
months; one was an incomplete abortion in a patient who came into the hospital 
in shock; one was a criminal abortion in a patient who had conservative treatment; 
the fourth was a therapeutic abortion done for cardiorenal disease. Four deaths out 
of 778 cases leave a mortality of just a little over one-half of 1 per cent. 

We operated upon a little over 65 per cent of these patients. When a patient with 
an incomplete abortion is bleeding profusely and we know that it is a non-infected ease, 
we are prone, if the cervix is a little dilated, to evacuate the uterus. The patient is 
home in five days and out again in ten to fourteen days. One hundred and thirteen of 
these were complete abortions when they entered the hospital, Our incidence of abor- 
tion at the Evanston Hospital runs about one to eleven deliveries. In our private 
practice, including the ones that spontaneously abort at home, it runs one in nine. I 
do not think that any infected case should be handled operatively, but I am also of 
the opinion that too much conservatism leads to just as much infection of the birth 
canal as too little. 


DR. J. L. BUBIS, CLEVELAND, O.—I was rather surprised when Dr, Simons men- 
tioned that the abortion patient is examined by the intern, then by the resident, and 
then by the visiting surgeon. We found years ago that many cases that would not 
have had a spreading infection, developed it after so much manipulation. According 
to our routine, when an abortion case comes into the hospital, no examination is done, 
especially if it is possible that it might be an induced one. The patient is put to bed, 
treated conservatively with ice bags over the lower abdomen, and pituitrin is injected 
intramuscularly two or three times a day. The head of the bed is raised. Except 
in the presence of active hemorrhage, we do not examine these women for at least 
twenty-four to forty-eight hours. If at the end of that time the temperature and the 
white count are normal, then the question of emptying the uterus arises. 

I think we traumatize the uterus more by trying to do a finger curettement than 
by using a large curette. If you use pituitrin first, there is no danger. The pituitrin 
helps to loosen the products of conception, to thicken the uterus, and to decrease 
the amount of bleeding. We have practically never perforated a uterus by this 
method. 

There is one ease [ would like to report. This woman, a nurse, two months 
pregnant, had undertaken to induce herself under the strictest aseptic care. At the 
time of curettement the products of conception were removed, but the uterus found 
to be retroverted. A week after the curettement inasmuch as she had had a con- 
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tinuously normal temperature, we thought we would try to put the uterus up in posi- 
tion. Just a slight manipulation in bed caused some pain and we desisted 
immediately. The temperature rose to 105° F. that evening and within three 
days she was dead of a streptococcie peritonitis. 


DR. GEORGE F. PENDLETON, Kansas City, Mo.—I would like to question the 
use of pituitrin in a potentially infected case. When the uterus contracts you push 


infection both ways. 


DR. J. L. BUBIS, CLEVELAND, O.—We have considered that question of whether 
pituitrin might not force infection into the broad ligament or through into the 
lymphatics. Although we have been using it for twenty years, we have never had a 
ease where we felt the use of pituitrin before emptying the uterus had caused any 


further damage. 


DR. SIMONS (closing).—I agree with Dr. Pendleton that pituitrin and ergot, 
especially the former, might be harmful by inducing too much activity of the uterine 
muscle and thereby breaking down the leucocytic barrier in infected cases. 

Dr. Bubis spoke about the danger of frequent pelvic examinations in infected 
cases. Although we use these cases for teaching purposes, we do not permit too 
frequent examinations. 


THREE HUNDRED CASES OF EXTENSIVE CONIZATION OF 
THE CERVILX* 
With Furruer on Use oF A SPECIAL ELECTRODE 


Ropert J. Crossen, M.D., Greorcr J. L. Wuurr, M.D., 
Sr. Louis, Mo. 


(From the Department of Obstetrics and Gynecology, Washington University 
Medical School) 


N 1927, Dr. Mortimer Hyams, in an article entitled, A New Instru- 

ment for Excision of the Diseased Endocervizr, described a method 
of coning out the endocervix by means of a special electrode designed 
by him, to be used with a cutting current. It is entirely due to his 
persistent and painstaking effort that this method has now become 
recognized as one of the best methods of treating most cases of chronic 
cervicitis. Hyams stated that his technique was not applicable in 
cases of marked eversion, for which the Sturmdorf operation was still 
the treatment of choice. 

In 1932, the senior author (R.J.C.) began using the Hyams elee- 
trode for conization in cases of chronic cervicitis. Before long it 
became evident that, although this electrode worked well in nullip- 
arous cases and in cases of mild cervicitis, it was not satisfactory for 
use in the more extensive cases, because the cutting wire on the eleec- 
trode was too close to the central silicon tube to permit the removal of 
all of the infected tissue. In order to overcome this difficulty there 
was a need for a different type of electrode, and the development and 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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use of this new electrode was reported by the senior author (R. J.C.) 
in February, 1935. Three sizes of the electrode were made (Figs, 1, 
2). It was felt that this electrode should be called a modified Hyams, 
as it is an electrode for extending the application of the principle of 
the hemostatic cutting current in the cervix, but in his articles Hyams 
states: ‘‘Conization has for its object eradication and destruction of 
diseased endocervical mucous membrane and its contained glandular 
structure, and this is accomplished with preservation of the underly- 
ing muscle as well as the uninvolved tissue,’’ and further, ‘‘The in- 
strument used must conform to the anatomical contour and leneth of 


Fig. 1.—Upper electrode a Hyams, wire is one-eighth inch from the central core. 
Lower electrode is a medium-sized Crossen used for the wide conization to include 
all of diseased tissue. 


A. B. Cc. 


Fig. 2.—A, new electrode for wider conization; B, indicating method of using 


electrode, i.e, a wide excision taking in all of the affected area; C, the excised cone 
of tissue, and the remaining funnel-shaped cavity, which heals rapidly with good 
inversion. Crossen and Crossen—Operative Gynecology, Ed. 5, The C. V. Mosby Co., 
Fig. 293-4-5. 


the cervical canal and the histological character of the lining mem- 
brane which is one-eighth inch in depth and rests on the basement 
membrane. Modifications of the Hyams electrode have been devised 
which do not duplicate the original specifications.’ 

Dr. T. K. Brown in 1934 greatly improved the durability of this new 
electrode by two modifications. Instead of using the fragile silicon 
central core, the modified electrode has a brass tube covered with a 
hard rubber insulating material which is almost unbreakable. The 
other improvement is that the cutting wire is so arranged that it ean 
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be easily and rapidly replaced, thereby eliminating the necessity of 
sending the electrode to the factory for repairs (Fig. 3). 

In this paper we wish to report the results of 300 additional cases 
of extensive conization done since the 1932 and 1935 series and give 
the conclusions from our further study in this work. The patients 
were operated upon by 12 members of the visiting staff of Barnes 
Hospital and 9 members of the house staff. The series comprised both 
private and ward cases. The ward cases were followed after opera- 
tion in the Out-patient Department and follow-up information on the 
private cases was obtained directly from the physicians who did the 
work. The three questions which were asked were: (1) Was there 
any abnormal postoperative bleeding? (2) Were there any cases of 
postoperative stricture? (3) Were there any pregnancies following 
conization? If so, describe any difficulties experienced with the pree- 
naney or delivery. 


Fig. 3.—T. K. Brown modification of Crossen electrode. The unbreakable central 
core and replaceable cutting wire increase the durability of the electrode and reduce 
repair costs. 


The procedure was carried out in combination with curettage and 
radium therapy, vaginal plastic operations, and abdominal operations. 

Table I shows a summary of the operative procedures. 

It is evident from this table that a sufficiently large number of cases 
have been done in combination with the various procedures mentioned 
to show that these combinations are not harmful to the patient. Coni- 
zation offers a rapid efficient method of caring for the cervix in two 
types of cases. First, in cases of supravaginal hysterectomy where 
the cervix shows a mild cervicitis which is not extensive enough to 
warrant the additional strain of a complete hysterectomy, and second, 
in patients with a bad cervix where operative difficulties, or the pa- 
tient’s condition, contraindicate its removal. We have experienced 
no difficulty in doing the conization, following the abdominal opera- 
tion, and we prefer to do it last because we feel that the more impor- 
tant, namely the intra-abdominal work, should be finished first, and 
then if for any reason further operative work is contraindicated the 
conization can be done later before the patient leaves the hospital. 
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TABLE I 

Total number of cases 312 
Routine conization 214 
With suture 98 
Lateral 37 
Sturmdorf 68 

Anterior and posterior 63 

One suture only 5 
Combination Lateral and Sturmdorf 7 
With radium therapy 25 

Sturmdorf suture 19 

No suture 6 
With abdominal operation is 

Supravaginal hysterectomy 19 

Other 58 
With vaginal operation only 31 

With vaginal and abdominal operation 
Coagulation of bleeders 22 
T-tube left in cervix 12 
RESULTS 


In most cases the cervix healed completely in three to four weeks, 
but in a few there were complications of bleeding or partial stricture. 
These are shown in Table II. 


TABLE II 


Total number of cases of bleeding Li 
Wide routine (should have been sutured) 
Coagulated 
Conization in the premenstrual period 
Bleeding occurred with removal of radium 
Medium conizations with no explanation for bleeding 

Stricture ] 


bor co bo 


This table brings out several important points, the first being the 
choice of time for performing conization. Early in the work, we 
found that when the conization is done just before the menstruation, 
the ensuing period is frequently more profuse than usual and is pro- 
longed. The premenstrual congestion throughout:the pelvic organs is 
no doubt responsible for this fact. Since 1935, we have emphasized 
the importance of having the patient come in for conization immedi- 
ately after the period so that the cervix will have about three weeks 
in which to heal before the onset of another period, and in this series 
the majority of cases were done in the postmenstrual period. We feel 
that this has been an important factor in the prevention of postopera- 
tive bleeding. In the table we see that three of the 17 cases having 
postoperative bleeding, had the conization in the premenstrual period 
and one of these cases was done only two days before the onset of the 
flow. The second point that we feel is very important, is the proper 
use of sutures. In 1935, when we first began to combine the suture 
with conization, we felt definitely that from a surgical standpoint it 
did not seem logical to suture the coned surfaces or to turn them in 
with Sturmdorf sutures, but as we had tried a few, and the cervices 
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had healed satisfactorily, we were encouraged to continue. In the 
present series of 312 cases, sutures were used in combination with 
conization in 98 cases. In the sutured cases there were only two in- 
stances of bleeding; one was in a case done premenstrually and the 
other occurred in a case where radium was used and evidently the 
wound was opened when the radium was removed. From our experi- 
ence since 1935, we feel that sutures should always be used in the fol- 
lowing types of cases: (1) Wide conizations where there is a good 
deal of eversion, regardless of whether they bleed at the time or not. 
(2) When there are bleeders at the time of conization. (3) When the 
radium or a stem pessary is used. The Sturmdorf suture has been 
found to aid the inversion and prevent late bleeding. If the eversion 
is marked, lateral Sturmdorf sutures can be used in combination with 
the anterior and posterior Sturmdorf suture (Fig. 4). In these cases 


Fig. 4.—Very extensive conization, with use of Sturmdorf suture to aid inversion 
during healing. <A, the second round of tissue excision using medium-sized Crossen 
electrode is shown; this could have been done in one rotation using the largest size 
electrode. If the medium size only is available, excision is accomplished by making 
two rounds with the electrode. The second round is made well beyond the edge of 
the involved tissue so as to preserve its junction with the normal tissue for micro- 
scopic examination; B, passing the Sturmdorf suture in the anterior lip; C, the 
first suture tied, showing the inverting effect. This also shows the open area left 
at each side, giving plenty of drainage opening for each flap. For hemostatic effect, 
the entrance and exit of the Sturmdorf suture should be separated about twice the 
distance shown in B. An additional Sturmdorf suture may be placed wherever 


needed for good inversion or hemostasis. 


we usually leave a Dakin tube in the cervical canal until the patient 
goes home, just as we do in an ordinary Sturmdorf operation, to pre- 
vent stricture. The use of the suture has allowed us to cone the more 
extensive cases of cervicitis, the type we used to feel needed the regu- 
lar Sturmdorf operation, so that we now use the Sturmdorf operation 
only in eases requiring plastic repairs because of tears into the para- 
metrium. The conization prevents most of the troublesome bleeding at 
the time of operation and the removal of the infected tissue is done 
more easily with the electrode than it is with the knife, so that the 
time required is shortened. 

In Table II there are nine cases of wide conization without suture. 
We feel that, had these patients been sutured at operation, the bleed- 
ing would have been prevented. When there are bleeders even in a 
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case of moderate conization, we feel that it is better to suture and 
definitely stop the bleeding than it is to coagulate or pack. Our rea- 
sons for this are that with coagulation there is a tendency to have late 
bleeding when the slough separates and with a pack the gauze some- 
times does not control the bleeder and if it does control the primary 
bleeding, it is likely to stick to the conized area and stir up bleeding 
when removed. In regard to stricture in the present series there was 
only one definite stricture and that was in a ease of wide conization 
with Sturmdorf sutures, but no Dakin tube was used in the cervix. 
There were three other cases in which the operators stated that there 
was a tendency to stricture and hence the cases were dilated postopera- 
tively in the office. 

All but three of the postoperative bleeding cases were controlled by 
packing. The three requiring secondary sutures were wide conizations 
which should have had a primary suture. One of these cases was coagu- 
lated at the time of the conization, and was sutured for bleeding twenty- 
three days later. The other two were sutured on the first postoperative 
day. 

In patients who bleed after conization, care should be taken to 
determine the source of the bleeding. It must be remembered that 
the operation is not infrequently done in patients who have irregular 
periods; in our series some of the cases would have been reported as 
bleeding from the conization had not the cervix been examined and 
found to be healed. The bleeding in these cases was coming from 
higher in the uterus. 

The final question which was of interest to us was what happens 
during pregnaney and labor in these eases. 


TABLE ITT 


Total number of cases of pregnancy 15 
These occurred in twelve patients. 

Delivery full term, all easy deliveries 5 

Now pregnant, two to seven months s 

Misearriages, six weeks to seven montlis 7 


Of the miscarriages: One was at six weeks, two at two months, 
three at three to four months, and one at seven months. The misear- 
riage at seven months occurred after spontaneous rupture of the mem- 
branes and the child was born alive but died in a few hours. One of 
the remaining six miscarriage cases had a four-plus Wassermann and 
another was a diabetic. One of this group had a missed miscarriage 
almost three vears after the conization. 

Whether the conization was a factor in causing any of these mis- 
carriages we are unable to give an opinion, as we have too few eases, 
and the conditions interrupting the pregnancies have not been investi- 
gated thoroughly. Most of these patients have had children and some 
of them are past forty. We hope that in the future the histories will 
include more details in these patients who abort. so that the cause 
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relationship to conization, if any, can be determined. The woman 
who miscarried at seven months is now six months pregnant. One 
of the patients who was delivered of a full-term fetus had had a spon- 
taneous abortion previous to the conization. 

Finally we would like to add that two unsuspected carcinomas were 
found in this series, while two suspected cases that had conizations 
done, also proved to have carcinoma. 


SUMMARY 


1. Conization of the endocervix by means of a special electrode to 
be used with a cutting current, originated by Mortimer Hyams in 
1927, marks a distinct advance in the treatment of chronic cervicitis. 

2. Extensiow of conization to inelude cases of extensive chronic 
cervicitis was effected through the use of a special electrode devised 
in 1932 by the senior author (R.J.C.), and 80 patients thus treated 
were reported by him in 1935. The durability of this electrode was 
greatly increased by T. K. Brown in 1934, by substitution in materials 
used. 

3. Conization of this extensive type should preferably be done in 
the postmenstrual period so as to allow three weeks for healing before 
the onset of the following period. 

4. The use of the Sturmdorf suture anteriorly and posteriorly and 
laterally if necessary, has allowed us to use conization in the more 
extensive cases of chronic cervicitis where the Sturmdorf operation 
was formerly the one of choice. It is better to suture any bleeders 
after conization rather than coagulate them, 

5. Strictures should not occur in cenization cases if deep coagula- 
tion is avoided. A small rubber tube should be left in the canal for 
seven days in the more extensive cases. 

6. Postoperative bleeding in conization can practically be eliminated 
by the proper selection of time for operation and the use of sutures 
when indicated. 

7. There have been no difficulties encountered in the delivery of 
patients who had had previous extensive conization. 
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THE EFFECT OF ALKALINE VAGINAL DOUCHE ON THE 
HUHNER TEST AND STERILITY* 


J. Mivron Stncueron, M.D., F.A.C.S., AND JEAN LAMAR Hun R.N., 
Kansas Crry, Mo. 


OR some time the method of procedure in the diagnosis and treat- 

ment of sterility has been rather definitely set down. While dis- 
appointments greet the steadfast, few indeed who step aside from the 
well-established routine ever reach the goal of solution. The begin- 
ning of this plan of attack is a carefully taken and analyzed history ; 
the second step is a thorough physical examination in which must be 
included a study of cervical and vaginal reaction, and a careful 
‘‘spermatozoa’’ or ‘‘Huhner’’ test. It is the study of these latter 
points with which our present paper is concerned, so further steps will 
not be recalled. 

If vaginal and cervical secretions are not and cannot be made 
compatible with sperm life, then further steps are wasted time and 
effort, unless recourse is had to that most unsatisfactory procedure, 
artificial insemination. Fortunately, incompatible secretions often may 
be rendered compatible by the correction of infections and erosions, 
or by dilatation and curettage, or the alteration of vaginal chemical 
reaction. Possibly the procedures described by Roblee,t Adair and 
Hesseltine,? Hibbert and Falls,’ in their respective methods of treating 
vaginitis and endocervicitis, by restoring the normal health of the 
cervicovaginal mucosa and establishing normal flora, may become the 
procedures of choice in correcting endocervical and vaginal incom- 
patibility. The principal cause of sperm death and the unsatisfactory 
Huhner test is vaginal and cervical acidity, and the simplest and 
quickest method of attempting to establish conditions compatible with 
sperm life, even if only temporarily, is the precoital alkaline douche. 

The use of the alkaline douche in the treatment of sterility is not a 
new therapeutic measure. It had been used long before Huhner* made 
his most outstanding contribution to the study of sterility, but its 
application has been, in most instances, as haphazard and half-hearted 
as the use of irrigations for leucorrhea before the more recent scientific 
discoveries determined the causes and thus made possible rational 
treatment. 


Alkaline douches in the treatment of sterility are mentioned by Curtis, Titus,6 
Traube and Weber,’ Gray,8 Loomis,®, 1° Carey,1t Cooke,12 Berkow,12 Rubin,14 
Dabney,15 Meaker and Glaser,16 Brinkley,17 Watson,18 Huhner,!9, 20 Byasson,?1 
Gibbons,22 and others. Cooke12 has given explicit instructions as to the strength 
of the douche, the time of application and the associated alkalinizing therapy. 
Byasson, quoted by Mann?! in 1887, recommended injections with the following: 
Water, 1000 gm., the white of one egg, and 90 gm. of phosphate of soda. Our 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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results never had been in the least gratifying or even encouraging until our 
present procedure was adopted. Condom specimens never were entirely satis- 
factory in our hands, as Huhner?3 also recently states. The literature contains 
little that is explicit as to strength of solution or time of application, aside from 
the regime outlined by Cooke.12_ Unfortunately, the delay of a month by his 
method for study of a second Huhner test gives time for the family and the 
doctor to lose interest. Moreover, the late afternoon soda bicarbonate douche 
may have lost its effect in four hours. We have tested the pH of the vaginal 
secretions two hours and four hours after our irrigation and find it elevated at 
the end of two hours and again normal at the end of four hours. 


TABLE I. CERVICAL AND VAGINAL PH UNDER VARYING CONDITIONS 


: pH ON FIRST ON FIRST HUHNER TEST ON SECOND HUHNER TEST 
ai EXAMINATION | NO PREPARATORY DOUCHE WITH PREPARATORY DOUCHE 
5042 Cervix 7.5 |Cerv. 7.5, rare motile sperm|Cerv. 7.5, rare motile sperm 

Vagina 5.0 |Vag. 7.5, many motile sperm|Vag. 7.5, many motile sperm 
5540 Cervix 7.5 |Cerv. 4.5, rare immotile sperm|Cerv. 7.5, rare immotile sperm 

Vagina 4.5 |Vag. 4.5, rare immotile sperm|Vag. 7.5, few motile sperm 
5990 Cervix 7.5 |Cerv. 7.5, many motile sperm 

Vagina 5.0 |Vag. 7.5, many motile sperm 
od41 Cervix 7.0 |~erv. 6.0, no sperm Cerv. 7.5, no sperm 

Vagina 5.0 |Vag. 6.0, rare immotile sperm|Vag. 7.5, few motile sperm 
5048 Cervix 7.5 |Cerv. 7.5, few motile sperm|Jerv, 7.5, few immotile sperm 

Vagina 5.5 |Vag. 7.5, many motile sperm|Vag. 7.5, few motile sperm 


The effect of the alkaline douche has usually been given as: first, 
neutralizing the acid vaginal secretions, and, second, dissolving the 
mucous plug from the cervix. A third and possibly more important 
effect, which to our knowledge has not been mentioned, may be the 
control of the pH titer in a range which favors the lytic action of the 
semen on the cervical mucus, the existence of which with its variations 
has been demonstrated by Kurzrok and Miller.24 Our very limited 
observation of the vaginal and cervical pH under varying conditions 
would bear out this idea, and with further observations, this should 
be subject to proof (Table I*). 


TECHNIQUE 


Our present method of application developed from ideas obtained in conversa- 
tion with Dr. J. Hofbauer in regard to another problem. In attempting to produce 
an isotonic vaginal medium in the treatment of another condition, we observed 
while using a 2.4 per cent sodium bicarbonate solution, that sperm accidentally 
obtained in a vaginal specimen had greater motility than the postcoital specimen 
after our usual alkaline therapy. 

As a result of this, we established our procedure of using routinely a 2.4 per 
cent sodium bicarbonate irrigation fifteen minutes before coitus in all cases where 
our first Huhner test shows feebly motile sperm, dead sperm, or no sperm. The 
irrigation is taken in the recumbent position at low pressure, and the patient is 
advised to move about in the erect posture immediately afterward so that the 
excess of retained solution may drain away. It is believed that by using this 
solution, after dilution with cervicovaginal and prostatovesicular secretions, an 
isotonic or nearly isotonic medium is obtained. The time of examination is from 
one and one-half to two hours after coitus. Rubin14 recommended the isotonic 


*Detailed observations as to case numbers, dates of examinations, comparative 
findings, etc., are omitted for lack of space. 
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solutions of Ringer or Locke as possibly being preferable to alkaline solutions 
. 
but he says, ‘‘This is better founded on theory than upon actual therapeutie 
experience. ’’ 
RESULTS 


In the past three years since the institution of this procedure, 29 cases showed 
unsatisfactory findings with the first and satisfactory or improved with the second 
Huhner test. Eight pregnancies have resulted with the continuation of the 
alkaline douche measure (Table II). Two pregnancies occurred in the month fol- 
lowing cessation of alkaline treatment. One patient became pregnant probably 
before institution of the treatment, though it had been advised. Her second 
Huhner test was found satisfactory six days after she missed her first menses, 
Another patient with a twenty-one- to twenty-four-day cycle, menstruated on 
the thirty-fourth day, with severe cramps and excessive flow. 

For purposes of study, numerous cases were recalled who had shown pre- 
viously only unsatisfactory Huhner tests. Five of these reported and with the 
preparatory douche, their tests were satisfactory. None of these patients have 
become pregnant (Table II). 


TABLE IT. Errecr or 2.4 Per Centr Soprum BICARBONATE PRECOITAL DOUCHE oN 
VAGINAL INCOMPATIBILITY 


Cases in which Huhner became satisfactory after institution of 29 
preparatory douche 

Cases where pregnancy occurred on institution of preparatory 8 
douche 

Cases where pregnancy occurred probably before institution of 2 
douche but after its recommendation 

Recall cases Huhner’s test unsatisfactory in former alkaline 5 
therapy but satisfactory in this 

Cases where 2.4 per cent sodium bicarbonate douche had an ap- 2 
parent inhibiting effect on sperm motility 

Cases where sterility was not the problem but pregnancy occurred 1] 
during use of 2.4 per cent precoital douche 

Cases where sperm were weak, immotile or absent without and 5 


with precoital douche 


Two cases were found where the preparatory douche seemed to inhibit sperm 
activity. One of these patients reversed the procedure and came for the first 
Huhner test, having taken the preparatory douche, and no motile sperm were found, 
After a second Huhner test with no previous preparation, there were many motile 
sperm and she later became pregnant, without further treatment. A companion case 
had a satisfactory first Hulner test and an unsatisfactory second test following 
the preparatory bicarbonate douche, These cases are the strongest argument against 
the frequent indiscriminate prescribing of the alkaline douche in cases of sterility 
without necessary evidence supplied by a double Huhner examination. We have 
checked this on a number of cases that showed a satisfactory first Huhner test, 
and we believe that the above finding is rare, but it must be considered. To further 
bear out the probable infrequency of the above-mentioned inhibiting effect of the 
bicarbonate douche on sperm activity, we have listed eleven cases in which pregnancy 
oceurred while the preparatory douche was being used where sterility was not the 
problem (Table IL). 

Five cases showed unsatisfactory first and second Huhner tests. An unsatisfactory 
second Hulner test almost invariably means some defect in the male, so we have 
dispensed with asking for condom specimens, and refer the husband to a urologist 
for examination. In one case, this was refused; in another, the husband has been 
too busy to comply with our request; and in a third case, the husband was found to 
have bilateral undescended testicles. One husband showed improvement from a 
nonspecific prostatitis, and the wife, after cervical abdominal myomectomy, con- 
ceived. Another husband, under treatment for some months, has just been pro- 
nounced improved and probably potent. These and a number of the series of 
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twenty-nine exhibited considerable pus and debris on the Huhner examination. 
Huhnert has said that pus has little effect on fertilization, referring particularly 
to the pus of an acute gonorrhea, but Kurzrok and Miller24 have shown that the 
presence of pus in the mucus plug of the cervix definitely lowers the lytie action 
of the semen, so it would seem advisable to treat as thoroughly as possible any 
infection, specific or nonspecific, in both members of the union in the endeavor 
to increase their fertility. One of this group of five patients where the husbands 
showed deficiency has been subjected to lipiodol visualization and dilatation and 
curettage without a preceding Huhner examination. In the group of twenty-nine 
patients who showed improvement with the bicarbonate douche, one had a lipiodol 
visualization, another a Rubin test without preceding Huhners in the hands of 
other examiners. Using the preparatory douche, one of these became pregnant and 
has been delivered. It would seem that these three patients had been subjected 
to procedures possibly unnecessary. 

From the very limited study of the pH taken on first examination at the time 
of the first Huhner test, and at the time of the second Huhner test following a 
precoital douche, it is interesting to note that the alkalinity of an apparently 
normal semen elevates the pH of the vagina to the level of the pH of the cervix 
(Table 1). Gray’ has called attention to the fact that the alkalinity of the sperm 
will overcome the acidity of the vagina where the acid secretions are not too great 
in quantity. The findings in these limited observations would confirm his idea. It 
would seem also that the addition of the alkaline preparatory douche does not alter 
the degree of elevation of pH produced by normal semen, but assists in the pH eleva- 
tion where the semen is not sufficiently alkaline to produce the desired alkalinity. 
It is well also again to mention here the work of Kurzrok and Miller.24 These in- 
vestigators have shown that the lytic action of semen on the cervical mucus plug 
exhibits its maximum activity in two ranges from pH 5.28 to pH 5.90 and from 
pH 7.37 to pH 8.04. The lytic action of normal semen is absent below pH 4.00 and 
above pH 10.00. Our readings for pH after the 2.4 per cent bicarbonate of soda 
douche with and without coitus stand at pH 7.5, within the range of maximum lytic 
activity. 

SUMMARY 


The action of the alkaline douche in the treatment of sterility is 
discussed. In twenty-nine cases where incompatibility existed, ap- 
parent compatibility was established by the use of a 2.4 per cent 
sodium bicarbonate douche taken fifteen minutes before coitus. Eight 
of these patients became pregnant. 

It is pointed out that the 2.4 per cent sodium bicarbonate douche 
created a temporary incompatibility in two cases and the desirability 
of the double Huhner examination both with and without the prepara- 
tory douche, before recommending its use, is emphasized. The ad- 
visability of substituting the second Huhner test with a preparatory 
douche for the examination of the condom specimen, and the avoidance 
of further examination or treatment, medical or surgical, of the patient 
until potency of the husband and compatibility are established is 
suggested. A very limited study of the cervical and vaginal pH under 
varying circumstances is presented and would indicate that the alka- 
line preparatory douche is ordinarily not harmful to normally alkaline 
sperm and is beneficial to sperm not sufficiently alkaline to overeome 
vaginal acidity or hyperacidity. 

CONCLUSIONS 


1. The incompatibility of vaginal secretion with normal sperm ac- 
tivity as evidenced by the negative Huhner test may be overcome 
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quickly and efficiently in most instances by a 2.4 per cent sodium 
bicarbonate douche taken fifteen minutes before coitus. 

2. Numerous cases of primary sterility may be relieved by the use 
of the 2.4 per cent sodium bicarbonate precoital douche. 

3. The 2.4 per cent sodium bicarbonate precoital douche should not 
be used without the proof obtained by the double Huhner test that 
such a douche is not detrimental to sperm motility. 

4. The double Huhner test is a rapid and efficient method of deter- 
mining the possibility of establishing compatibility of sperm with 
vaginal secretions. Where this procedure fails, a general and urologic 
examination of the husband should be carried out before the wife is 
subjected to further medical or surgical measures, 
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DISCUSSION 


DR. CHARLES W. FROATS, St. Paut, Minn.—The use of precoital alkaline 
douches has hitherto been more or less haphazard, and herein we have a reassertion 
of the value of this procedure in the difficult problem of sterility treatment. Meaker, 
however, maintains that the alkaline douche is of no chemical importance and hence 
of little value in this phase of the treatment. Rubin recommends it particularly 
where there is a thick tenacious cervical plug. The normal alkalinity of the semen 
undoubtedly overcomes the vaginal acidity itself in many instances. Precoital 
douches of 5 per cent dextrose have been suggested as an activator of sluggish 
spermatozoa in preference to the alkaline douche. 

The author does not state whether or not existing cervicovaginal conditions, such 
as bilateral cervical lacerations and erosion, Nabothian cysts and endocervicitis, 
were corrected prior to the use of this routine procedure. If so, this study has an 
increasing significance. Eight pregnancies, or 36 per cent, of 29 cases showing in- 
compatibility, as indicated by the double Hulner test, is a commendable result and 
the authors are to be complimented upon their efforts. 


DR. WM. T. BLACK, Mempris, TENN.—Certainly, in those eases that have been 
previously treated by a deep cauterization, or an amputation destroying the 
Nabothian glands and eliminating the alkaline mucus from these glands, douches 
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should be especially indicated. Alkaline douches are also indicated where we have a 
lack of secretion from the Bartholin glands. Finally, alkaline douches in the 
absence of alkaline mucus should also be of benefit in cases of frigidity. 


DR. SINGLETON (closing).—I have not used glucose solution in attempting 
to correct vaginal incompatibility. In my study, the bicarbonate douche has sufficed 
and in the great majority of instances has given completely satisfactory results in 
its correction. In some of these cases, cauterization was done, some had thyroid 
medication, some had correction of cervical lacerations and erosions, probably 
also influencing hyperacidity. It is interesting to note, in the patients who become 
pregnant on using alkaline preparations, that the pH was corrected. This would 
suggest that hyperacidity had been responsible for the incompatibility and had had 
an influence in inhibiting sperm so that pregnancy could not occur. 

The question of increased alkalinization of the vaginal secretion at the time of 
coitus is of interest. It has been brought out by others that when orgasm occurs, 
there is a release of the alkaline cervical secretions into the vagina, increasing the 
pH so that the sperm will live and get into the cervix. Whether this is the mechanism 
or whether it is due to the alkalinizing effect of the normal healthy semen is un- 


certain. 


PROPHYLACTIC ENDOCRINE THERAPY IN ARTIFICIAL 
MENOPAUSE* 


F. ScHNe eR, M.D., Evansron, IL. 
(From the Department of Obstetrics and Gynecology, University of 
Illinois College of Medicine) 


HE specificity of the estrogenic substances in the alleviation of 

menopausal disorders has been quite definitely established. Con- 
firmation of clinical results has been provided by the work of Papani- 
colaou’ ? and Davis,? who have demonstrated by means of vaginal smears 
and biopsies of the vaginal mucosa, respectively, that adequate estrogenic 
therapy in menopausal disorders produces a return to normal of the 
vaginal mucosa accompanied by symptomatie relief, and that cessation of 
therapy is followed by regressive changes in the vaginal mucosa and 
recurrence of subjective symptoms. 

In a previous presentation® before this Society, clinical data in a series 
of 85 cases were submitted as evidence of a syndrome suggestive of 
estrogenic deficiency. Subsequently 434 similar cases have received 
estrogenic therapy with the results as shown in Table I. 


TABLE I. CLASSIFICATION AND RESULTS IN PRESENT SERIES OF 434 CASES 


RESULTS OF THERAPY 
NO. OF SUCCESSFUL FAILURE INCOMPLETE 
CASES RELIEF OF PARTIAL RELIEF}| THERAPY NOT 
SYMPTOMS OR FAILURE CONTINUED 
Premenopausal 331 281 25 25 
Menopausal 103 99 3 1 
Total eases A354 380 28 26 


*Read at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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Experience in 519 cases therefore would seem to indicate that when 
encountered in association with or prior to the menopause, any combina- 
tion of the symptoms described in my previous paper must be given 
consideration as evidence of estrogenic deficiency. 

Notwithstanding the excellent clinical results which have been reported 
by Sevringhaus’ and a host of others, maximum efficiency of therapeutic 
measures has not been attained. This failure may be accounted for to 
some degree by our lack of an accurate concept of the varied symptoma- 
tology produced by estrogenic deficiencies of the menopausal type. One 
of the most confusing factors in the treatment of menopausal disorders 
has been that the term ‘‘hot flushes,’’ probably one of the most frequent 
and disturbing symptoms of the menopause, has become synonymous 
with the term ‘‘menopause.’’ As a result, absence of ‘‘hot flushes’’ has 
been accepted as indicating absence of menopausal disorder, and other 
symptoms or groups of symptoms equally severe and distressing, and 
persisting many years after cessation of the menses, have been ignored 
as an indication of estrogenic deficiency. Another disconcerting factor 
in therapy of this type has been the variation in therapeutic require- 
ments. Since the introduction of estrogens of higher concentrations, it 
has been possible to obtain relief in a much larger proportion of patients 
and the variation in requirements which has been encountered in the 
present series of cases provides the explanation for failure of routine 
methods of therapy. Accurate determination of the requirements in 
each instance is essential before maximum relief can be obtained. 


TABLE ITA. CLASSIFICATION OF 103 MENOPAUSAL CASES IN THE PRESENT SERIES 


RESULTS OF THERAPY 


SUCCESSFUL FAILURE INCOMPLETE 
Spontaneous menopause 55 3 1 
Artificial menopause 44 0 0 


99 | | 


TABLE IIB. CLASSIFICATION OF 44 CASES OF ARTIFICIAL MENOPAUSE 


PARTIAL 
HYSTERECTOMY | OVARIAN COMPLETE OVARIAN 
ONLY ABLATION ABLATION 
Prophylactic therapy 21 cases 11 | 2 8 surgical 
7 surgical 
Late therapy 23° cases 10 2 1] 


Of the 434 cases in the present series, 103 were classified as meno- 
pausal patients as indicated in Table II. Of this number 55 were cases 
of spontaneous menopause of varying duration and severity of symptoms, 
while 44 were cases of artificial menopause resulting from surgery in 
40 cases, radium in 3 eases, and x-ray in 1 ease. Of the total of 44 cases 
of artificial menopause, 23 were cases of long standing while the remain- 
ing 21 represent the number in which various symptoms of the syndrome 
prior to operation were accepted as indications of estrogenic deficiency, 
and prophylactic therapy was instituted. 

The difficulty encountered in securing and maintaining symptomatic 
relief in eases of long-standing menopausal disorder in contrast to the 


at 
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ease with which complete relief may be obtained in the early eases, has 
been one of the most striking observations and suggested the possible 
advantages of prophylactic therapy. Recognition of the varied symp- 
tomatology as indicated in the syndrome and the frequeney with which 
it has been encountered in many women in the complete absence of 
pelvie pathology was followed by recognition of the same symptoms in 
women having definite pelvic pathology. Almost immediate exaggera- 
tion of these subjective symptoms had occurred after surgical, x-ray, or 
radium therapy in 13 of the late cases of artificial menopause where 
partial or complete ovarian ablation had been necessary. This change 
was usually inaugurated by a stormy and prolonged convalescence 
followed by gradual transition of the previous symptoms to definite 
menopausal manifestations. In the remaining 10 cases where hysteree- 
tomy only was necessary, a more gradual but none the less definite in- 
crease in severity of menopausal symptoms was reported, substantiating 
the long recognized fact that even simple hysterectomy hastens decline 
of ovarian funetion. 

Further observation and direction of history taking revealed that in 
most instances where pelvic surgery is necessary some of the symptoms 
submitted above as evidence of estrogenic deficiency may be elicited. 
In the 21 cases cited in which the need for operation was not immediate, 
preoperative estrogenic therapy administered as subsequently outlined 
resulted not only in relief of the symptoms but in definite determination 
of dosage in each instance prior to operation. Reinstitution of therapy 
as soon as possible postoperatively was followed by a marked decrease 
in the period of convalescence and in the 11 cases where ovarian 
integrity was not greatly interfered with, it was possible to maintain 
complete abevanee of symptoms with very low levels of therapy. De- 
struction or extirpation of ovarian tissue in the remaining 10 eases 
was followed in almost every instance by an increase in postoperative 
therapeutie requirements beyond those necessary prior to operation. In- 
crease in therapy to the point of maximum symptomatic relief was 
necessary for about six months postoperatively in almost every instance 
before an equilibrium was established and reduction of dosage became 
possible. In no instance did any of the 29 patients develop the usual 
severe and distressing symptoms. 


DETERMINATION OF THERAPEUTIC REQUIREMENTS 


Previous observationst have established the fact that three types of 
reaction occur following parenteral administration of estrogenic sub- 
stances. These reactions occur within one hour after administration 
and are of considerable significance though only transitory. 

Reaction 1: Total absence of effect within one hour usually indicates that estro- 
genic deficiency exists and that the initial dose has been inadequate and should 
be increased. 

Reaction 2: Improvement or relief of symptoms within one hour, or a feeling 
of well-being is evidence that an actual estrogenic deficiency exists and that therapy 
should be continued. 
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Reaction 3: Exaggeration of symptoms, extreme exhaustion, pain in the ovarian 
regions, or bearing down sensation within the hour: (a) if transitory and followed 
by relief of original symptoms, indicates that estrogenic deficiency exists but that 
dosage was excessive and should be decreased; (b) if prolonged and not followed by 
relief of original symptoms, the indication is that estrogenic deficiency does not 
exist and that therapy should be discontinued. 


Determination of the dosage required in each instance was first ob- 
tained by intramuscular injection of amniotin in oil. Depending on the 
severity and duration of the symptoms, from 100 to 500 international 
units of Squibb’s amniotin in oil were injected into the deltoid muscle. 
The patient was instructed to observe the effect within an hour and to 
report daily. The clinical response as outlined above was used as the 
criterion for inerease or decrease of succeeding injections. The unit 
strength of the daily injections was increased until the minimal amount 
was ascertained which gave symptomatic relief for three to twelve 
hours. This dosage rarely exceeded 10,000 units and upon its determina- 
tion the patient was placed on oral therapy in divided doses. If the 
parenteral requirements ranged from 1,000 to 10,000 units, oral therapy 
of 3,000 to 26,000 units of amniotin was given daily in capsule form 
(1,000 or 2,000 unit capsules). If the requirements ranged from 300 to 
1,000 international units, an oral preparation of lower potency was 
indicated and the patient was placed on 150 to 800 biologic units of 
progynon (50 to 200 unit tablets). Daily requirements of 300 units or 
less indicated the presence of a very mild deficiency and Collip’s 
emmenin was used in tablet or liquid form, giving either one tablet or 
its equivalent, 1 dram of the liquid preparation, three or four times daily. 
In those patients who obtained relief or manifested adverse symptoms 
with subsequent improvement with as little as 100 units of amniotin 
parenterally, complete symptomatic relief was obtained with as little as 
1, dram ot emmenin two or three times daily. When complete relief 
could not be maintained by oral administration alone, adequate amounts 
of amniotin in oil were given parenterally as often as necessary. When 
such additional therapy was required progressive decrease in frequeney 
and dosage was possible until eventually svmptomatice relief was main- 
tained by oral medication only. 

In the preoperative patient determination of dosage and symptomatic 
relief was usually accomplished within a week or two, thereby eliminat- 
ing prolonged therapy prior to operation. Immediate reinstitution of 
the same dosage postoperatively has resulted in maintenance of free- 
dom from previous symptoms and in a greatly improved convalescence. 
Following ovarian ablation the necessity for increase in therapy has 
occurred at any time within six months. Such increases have been 
indicated by reeurrence of previous symptoms or by the appearance 
of other symptoms of the syndrome. Clinically, it had been previously 
ascertained that the symptoms produced by excessive therapy were as 
distressing to the patient as those resulting from lack of therapy. Any 
adverse symptoms developing after maintenance dosage has been estab- 
lished, except following ovarian ablation, have been due to the fact that 
the requirements of the patient have decreased and reduction of dosage 
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has been necessary. Under such circumstances the patient is advised to 
discontinue all medication for twelve to thirty-six hours. Relief of symp- 
toms has been found to be an indication that the previous dosage was 
excessive and medication should be resumed immediately but with a 
decrease in amount. Conversely, exaggeration of symptoms following 
cessation of therapy indicates that the previous dosages have been in- 
adequate and should be increased. The necessity for reduction of dosage 
continued until each patient was eventually placed on the liquid prep- 
aration of Collip’s emmenin which in addition to being the mildest form 
of the estrogenie preparations available is best adapted for obtaining 
the small divided doses required in the later stages of the treatment. 
In almost every instance it has been possible eventually to reduce the 
dosage to one-half dram of emmenin once or twice weekly. Experience 
in the total series of cases has demonstrated that even at this point 
cessation of therapy is followed by recurrence of symptoms in from three 
months to one year. During the past two years, permanent therapeutic 
results have been maintained consistently in all patients who have eon- 
tinued on small dosage without interruption. 

The above data are presented with full cognizance of the fact that 
relief of subjective symptoms does not always provide indisputable 
evidence. That such evidence is easily susceptible to the eriticism that 
the results are due to psychie effect rather than physiologic action is 
recognized. With progress in this type of therapy, physiologie action 
has been definitely established by means of the vaginal smear method 
of Papanicolaou. It has also been of interest to note that repeatedly in 
the total series of 519 cases which form the basis for this presentation 
each case serves as its own control. Invariably maximum relief of symp- 
toms has occurred only with exact determination of therapeutic require- 
ments and in each instance any appreciable increase or decrease beyond 
these requirements has resulted in a return of symptoms while resump- 
tion of adequate therapy has in turn been followed by symptomatic 
relief. Further evidence of physiologic action is provided by the de- 
erease in dosage not only possible but necessary in every instance. 


CASE REPORTS 


Case 1.—May 20, 1988. Mrs. O., aged 48 years, had the menopause at age of 39, 
followed by exhaustion, nervousness, irritability, depression, leg-aches, hot flushes, 
perspiration, insomnia, frigidity, and spotting during past year increasing in past six 
months. Essential findings: blood pressure 170/84. Urethral caruncle, senile 
changes in vaginal mucosa, cervical erosion with flat polypoid areas on posterior lip 
of cervix which bled easily. Positive Schiller test. Uterus normal in size and 
position, some fixation. Inflammatory involvement of both adnexa. Therapy was 
begun on May 20, 1938. Determination of therapeutic requirements resulted in relief 
of symptoms with 0.5 drams of emmenin, t.i.d. Operation May 27, 1938: Abdominal 
panhysterectory (removal of all ovarian tissue was necessary). Convalescence was 
uneventful except for extreme exhaustion, hot flushes, excessive perspiration with 
severe backache starting on first postoperative day. Complete relief was obtained 
within forty-five minutes after administration of 500 units of amniotin in oil and 
maintained by 1 dram of emmenin, t.i.d. By August 7 recurrence of occasional 
hot flushes necessitated increase in therapy to 1 dram of emmenin, q.i.d., which was 
still giving adequate results on September 7. 
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CasE 2.—March 1, 1958, Mrs. 8., aged 43 years, had a rupture of a chocolate eyst 
of the right ovary during intercourse twenty-four hours prior to operation. Operation: 
Bilateral oophorectomy, salpingectomy, and supracervical hysterectomy. The post- 
operative convalescence was uneventful except for extreme exhaustion and some 


Figs. 1 to 7 show the jnistologic vaginal changes produced by estrogenic action 
under various conditions. Figs 1 to 3 indicate the rapidity with which these 
changes may be obtained by accurate determination of therapeutic requirements. 
Fig. 4 represents the complete effect of adequate estrogenic therapy, while Figs. 
5 to 7 demonstrate the results of prophylactic therapy in artificially induced meno- 
pause. (Case 1.) 

Fig. 1.—Vaginal smear in a typical case of spontaneous menopause prior to 
therapy. Extreme leucocytic infiltration, numerous basal cells and absence of 
cornified epithelial cells. 


Fig. 2.—After parenteral administration of 500 and 1000 units of amniotin on 
succeeding days. Decrease in leucocytes and basal cells. Appearance of new squamous 
cell forms showing beginning cornification. 


perspiration and feeling of heat. One tablet of emmenin, q.i.d., was sufficient to re- 
lieve symptoms at that time. By April 5 the emmenin was inadequate and hot flushes, 
extreme exhaustion, and insomnia had developed. Fifty units of progynon tablets, 
q.i.d., with amniotin in oil as an adjunct relieved symptoms until May 15 when further 
increase in therapy became necessary. This increase in therapeutic requirements 
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(5,000 to 7,000 units of amniotin) continued until August 31. Since that time it 
has been possible to maintain freedom from symptoms with 1 tablet of progynon, 
q.i.d., and amniotin in oil 2,000 units as required. 


CASE 3.—Mrs. LeF., aged 57 years, had the menopause five years previous to opera- 
tion. Operation on July 25, 1938 consisted of vaginal hysterectomy for uterine pro- 


lapse. The symptoms present prior to operation had consisted of occasional hot 


Fig. 3.—After daily increase of parenteral therapy to 3,000 units on the sixth 
day and institution of oral therapy up to 4,000 units of amniotin. Complete absence 
of basal cells, only occasional leucocytes and normal cornification. 


Fig. 4.—Total absence of basal cells and leucocytes and normal cornification as 
maintained in a case of artificial menopause of long standing by means of oral 
therapy only and accompanied by complete absence of previous symptoms. 


flushes, hypertension, blood pressure 190/94, moderate exhaustion, nervousness, 
irritability, and insomnia. Recurrence of symptoms early in convalescence was con- 
trolled by means of parenteral amniotin in oil, and on July 30, 1938 oral therapy 
of 50 units of progynon tablets, q.i.d., was found sufficient to maintain relief of 
symptoms. On August 27 dizziness, nausea and vomiting, and exhaustion oecurred 
which were promptly relieved on cessation of therapy, and medication was reduced 
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to one tablet, b.i.d. Further reductions were necessary on September 6 to 1 tablet 
b.i.d. and on September 24 to 1 tablet every second or third day. October 1: Blood 
pressure 164/90. 

CASE 4.—Miss L. A., aged 48 years. Subtotal hysterectomy Oct. 2, 1938 with 
removal of 440 gm. fibroid uterus. Ovaries normal and not removed. The symptoms 
prior to operation were nervousness and irritability (weeping and depression), back- 


Fig. 5.—(Case 1.) Seven days prior to total hysterectomy. Occasional basal cells, 
extensive leucocytic infiltration and decreased cornification. Preoperative therapy 
of 0.5 dram of emmenin, q.i.d., was found adequate. 


Fig. 6.—Two months after operation with increased postoperative therapy of 
1 dram of emmenin, t.i.d. Occasional leucocytes and decreased cornification indicating 
increased therapeutic requirements. 


ache, leg-ache, and headache five to seven days prodromal to the menses. These symp- 
toms were accompanied by a menorrhagia. Excessive menstrual flow of ten to twelve 
days’ duration. On the fifth postoperative day the above symptoms recurred with 
the exhaustion and backache greatly exaggerated, accompanied by nausea and 
vomiting. Immediate temporary relief followed administration of 500 units of 
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amniotin parenterally and was maintained by oral administration of 1 dram of 
emmenin, gid. By Feb. 3, 1958) symptoms had increased in spite of constant 
maintenance of original oral medication with the additional occurrence of hot 
flushes. Fifty units of progynon tablets, q.i.d., were necessary to obtain complete 
symptomatic relief. Reduction of dosage to 1 tablet daily was accomplished and 
he February 17 the medication was reduced to 1 dram of emmenin, q.i.d. Therapeutic 
requirements were further reduced by August 1 to 0.5 dram of emmenin, b.i.d., and 


since September 17, patient has been symptom-free on 0.5 drams daily. 


Fig. 7.—One month after therapy had been increased to 1 dram of emmenin, 4q.i.d. 
Absence of basal cells, normal cornification and only occasional leucocytes. 


SUMMARY 


Conclusions and observations derived from the combined study of 519 
cases may be summarized as follows: 

Any combination of symptoms of the syndrome occurring prior to, 
during or after the so-called ‘‘menopause’’ must be given consideration 
as evidence of estrogenic deficiency. 

Clinical response provides an accurate and delicate criterion for con- 
firmation of diagnosis and determination of therapeutic requirements 
whenever these symptoms are encountered. 

Therapeutie results may be more promptly and effectively obtained by 
accurate determination of therapeutic requirements which vary in each 
instance. 

Early institution of therapy results in more prompt and effective 
response with smaller dosages than late or delayed therapy. 

While parenteral therapy is most effective for the determination of 
therapeutic requirements, oral therapy provides a more satisfactory and 
sustained effect. 

Vaginal smears provide an efficient and accurate index to physiologic 
action of the estrogens and although of value in the individual case are 
not essential routinely. 

Prophylactie estrogenic therapy in artificially induced menopause 
is suggested. Although the method has been utilized in only 21 eases 


as 
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of artificially induced menopause the significance of the results would 
seem to be considerably enhanced by the rather similar results of the 
entire series of 519 cases. 

I desire to express my appreciation to Dr. Tom Paul for his assistance in obtain- 


ing photomicrographs, and to Ayerst, McKenna and Harrison, and E&. R. Squibb and 
Sons for estrogenic substances provided. 
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636 CHURCH STREET 
DISCUSSION 


DR. J. J. SWENDSON, Sr. Paut, MInNN.—While not ignoring the value of labora- 
tory controls such as vaginal smears, Dr, Schneider has emphasized careful clinical 
observations, and his results indicate that the relief of more remote symptoms than 
those commonly attributed to the menopause can be obtained by estrin therapy 
alone. 

While there may be some difference of opinion as to how frequently the more 
remote symptoms Dr. Schneider has enumerated are directly due to estrin deficiency, 
his observations and results indicate that we would profit by looking for them oftener 
and relating them oftener to the menopause. 


DR. JEAN PAUL PRATT, Detroit, Micu.—It is very commendable that Dr. 
Schneider has undertaken to study the vaginal smears to observe the response to estro- 
genic therapy. This gives a concrete measure of therapy. When one limits oneself to 
the field of subjective symptoms, there is an opportunity for speculation. Until we 
have developed some measure of emotion and emotional changes, I believe it is going 
to be very difficult to establish a rational, specific therapy. 

There is one thing to be borne in mind in interpreting vaginal smears. We 
know estrogenic hormone is selective in its action in the reproductive tract and that 
the vaginal tissues are those most affected. As we go higher in the genital tract 
and to other parts of the body, the effect is less conspicuous. 


DR. SCHNEIDER (closing).—In my experience with the administration of 
the estrogens and progesterone I have seen no evidence that permanent damage 
has ever been done. This I believe is due primarily to the fact that in dealing with 
estrin and progesterone we are dealing with pure and standardized chemical sub- 
stances, the effect of which is very transitory. Excessive therapy is always followed 
by adverse symptoms of such severity that if not ordered to do so the patient will 
voluntarily discontinue treatment with complete disappearance of adverse symptoms 
within a few hours. 

It is in the utilization of the various pituitary factors that conservatism is most 
indicated. The fact that the various pituitary factors are available in standardized 
preparations has caused us to lose sight of the fact that these preparations are not 
chemically pure. Clinical results with the use of pituitary have failed to produce 
constant results and in some instances distinctly harmful results have been observed. 
It therefore seems advisable that pituitary therapy should be used very cautiously 
and that possibly its utilization should be limited to investigative work until such 
a time as every factor becomes available in pure chemical form. 


THE DULUTH OBSTETRIC RECORD* 


Russet J. Mor, M.D., MINN. 


T IS generally agreed that the obstetric records of many private hospitals are 
| inadequate for an accurate factual survey of the obstetrie procedures carried 
out and the results obtained. The chief reason for this is the fact that too often 
the record is completed weeks or even months after the patient is discharged from 
the hospital and the details are at best very vague. Another responsible factor is 
that the data are recorded by all the physicians who happen to be practicing 
obstetrics in a given hospital, and their knowledge of various procedures, their ap- 
preciation of indications and results vary so much as to make many of the records 
inaccurate. Thus the record loses its value for accurate statistical studies. 

While casting about for a method of improving this situation, Dr. J. R. Manley 
of Duluth established in 1931 a procedure by which all the desired obstetric data 
were recorded on a large sheet similar to a large ledger sheet, and kept in a sepa- 
rate ledger book. These sheets are printed in such form that they are simple, easily 
filled in and still contain all the information which is important for future study 
and analysis. The sheets are bound in a sectional post binder, which permits re- 
moval as desired. There are two sheets, one on each side of the ledger, and they 
are ruled and numbered so that each set of two sheets will record thirty-six cases 
completely. 

There are several cardinal principles to be followed in keeping a record of this 
sort. In the first place, someone must be responsible for supervising the record. It 
will not take care of itself even after it is once started. Either the chief of ob- 
stetrics or a member of the staff interested in the record should be responsible for 
supervising the recording of the data. The actual work may be performed by a 
resident or an interne, but because the latter changes services frequently it is impor- 
tant that he be constantly instructed as to the purpose of the record and the man- 
ner in which it is to be filled in, so that all tabulations are uniform. Second, the 
book should be kept on the maternity floor, where it is readily available and may be 
filled in from day to day. The third important principle is that the record should 
be kept up to date. The data are recorded either while the patient is still in the 
hospital or on the day of discharge, and therein lies its value, for important details 
are added which would otherwise be forgotten. 

The time required to fill in these data is insignificant. Much information is re- 
corded merely by a check mark, Actual timing has demonstrated that it requires 
approximately two minutes per case. Thus in a hospital having a hundred de- 
liveries a month the time required to record the data would average less than ten 
minutes a day. 

The Duluth obstetric record has given us more accurate and more adequate in- 
formation regarding the obstetric procedures carried out and the results obtained 
in our hospitals. The record will readily produce data available for statistical study 
on problems of interest to the staff and to the hospital. This facet encourages a 
critical review of certain procedures to the benefit of all concerned. It has been 
interesting to note that this record unconsciously fosters conservatism in that an 
obstetrician will be more hesitant to use the radical proceedures and manipulations 
if he knows that the indications and results are to be recorded and critically reviewed. 

The record also serves as a practical cross-index system. Certain types of cases 
may readily be selected for study and analysis. Another important value of the 
record is that the Chief of the Obstetrical Department may quickly glance over the 
record for the preceding week or month and know exactly what has happened in his 
department during that time. This goes hand in hand with what was previously 


*Presented at the Annual Meeting of the Central Association of Obstetricians and 
Gynecologists, Minneapolis, Minn., October 6 to 8, 1938. 
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stated about the record fostering conservatism. Finally, when the information is 
recorded by an interne or resident there is a greater possibility of obtaining an 
unprejudiced report than when the data are recorded by the doctor responsible for 
the case. 

The record has been changed in minor details from time to time to facilitate 
tabulation and to improve its value. Some hospitals may wish to change the man- 
ner of tabulation or the type of material to be tabulated. It is not a perfect reec- 
ord, but one which will add much to the obstetric department of any hospital if 
properly compiled and critically reviewed for the benefit of the staff. 


A REPORT OF THE COMMITTEE ON THE INDUCTION OF LABOR 


This report is based on a questionnaire circulated among the members of the 
Central Association by the Committee on Clinical Affairs during the year 1938. 

One hundred and sixty-two physicians (60 per cent) of a total membership of 
276 in this Society replied. This is less than the 74 per cent of responses to the 
questionnaires sent out in 1936. Of the 162 questionnaires that were returned, 125 
(45 per cent of the total membership) were answered in sufficient detail to form 
a basis for study. The remaining 87 questionnaires yielded the following informa- 
tion: 22 were returned without comment, 7 members had not practiced obstetries 
during the period of time covered by the questionnaire, 3 had been ill, one was not 
in practice, and 3 refused to answer the questionnaire and stated that this type of 
investigation was of no value. 

The report of the committee is therefore based on an analysis of 125 anonymous 
replies to a questionnaire. This group of physicians delivered 13,891 women, al- 
most 2,000 more than were delivered by 152 physicians in 1935. An attempt was 
made to induce labor on 1,669 (12.2 per cent) of these 13,891 patients and was suc- 
cessful in 1,525 (11 per cent) after the first, second, or third attempt. Thus, 91 
per cent of inductions of labor were successful. 

Early in the tabulation it became apparent that a comparatively small number of 
physicians employed induction of labor much more frequently than did the remainder 
of the group. Because of this fact those physicians who had delivered more than 
15 per cent of their patients after labor was induced were designated as Group A. 
Twenty-six (20 per cent) of the physicians answering the questionnaire are in this 
group. They delivered 3,477 (23 per cent) of the total of 13,891 patients. Indue- 
tion of labor was performed by them in 838 (24.1 per cent) of all the patients 
delivered by them in 1937. Therefore, these 26 men are credited with 55 per cent 
of the successful inductions of labor. The remaining 99 physicians are designated as 
Group B. They induced labor on 687 (6.6 per cent) of these 10,514 patients. 

Labor was induced on 372 patients because of maturity, on 321 because of post- 
maturity, on 313 because of toxemia, on 289 for the convenience of the patient, on 
56 for the convenience of the obstetrician, and on 82 because there was a large 
baby. Sixty-five patients had small pelves, 18 had placenta previa, 10 had premature 
separation of the placenta, 11 had heart disease and 6 were tuberculous. Eighty- 
nine (5.1 per cent) of the inductions were not explained or were for miscellaneous 
reasons. 

The physicians in Group A performed 212 (73 per cent) of the total of 289 
inductions for the convenience of the patient. Group B physicians designated 
toxemia of pregnancy as the reason for induction more than twice as frequently as 
did those in Group A. 

Toxemia was the reason for induction more frequently in primiparas than in 
multiparas. Induction was successful in the vast majority of ~regnancies asso- 
ciated with toxemia during or after the thirty-sixth week. Some effacement and 
dilatation of the cervix was usually present in these patients. A combination of 
drugs and measures recognized as oxcytocies plus rupture of the amniotie sac were 
used to terminate pregnancy in over 60 per cent of toxemie patients. 
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The number of successful inductions of labor increased with the duration of 
pregnancy. Thus, 265 successful attempts were made from the twenty-eighth to 
thirty-fifth week, inclusively; 603 from the thirty-sixth to thirty-ninth week, 
and 801 during the fortieth week of pregnancy and thereafter. 

The influence of effacement and dilatation of the cervix and the nature and 
engagement of presenting part were studied in primiparas and multiparas who had 
experienced successful induction of labor. It was found that 461 primiparas and 
406 multiparas had cervices that were effaced and partially dilated compared to 
173 primiparas and 148 multiparas who had uneffaced cervices. Therefore, the 
patient in whom the cervix is effaced and partially dilated has almost three times 
the chance of successful induction compared to the patient in whom the cervix is 
not effaced. Induction was successful in 34 patients with breech presentations but 
11 others with uneffaced cervices in whom breech presentation occurred failed to 
respond to artificial stimulation. Labor ensued following stimulation when the 
vertex was engaged in 455 primiparas and 254 multiparas while 102 primiparas and 
200 multiparas failed to go into labor with an unengaged presenting part. There- 
fore, the primipara who has a cervix that is effaced and that has begun to dilate, 
and in whom a vertex presentation is engaged, has at least a 75 per cent better 
chanee of going into labor following induction than if the above requirements are not 
present. On the other hand, multipara responded to induction of labor whether the 
presenting part was engaged or not, provided the cervix was partially dilated, 

Prolapse of the umbilical cord occurred in 30 of the 15,891 patients. Spontaneous 
labor was complicated by 22 (0.17 per cent), prolapses and induced labor by 8 (0.52 
per cent). This complication occurred four times (0.15 per cent) in spontaneous and 
four times (0.47 per cent) in induced labors cared for by Group A. In Group B 
there was an incidence of 18 (0.18 per cent) prolapses in 9,650 spontaneous 
and 4 (0.58 per cent) prolapses in 687 induced labors. Prolapse of the cord occurs 
three times more frequently with induced labor. The incidence is not influenced 
by the individual physicians, for it occurred as frequently with those performing 
a high percentage of inductions as well as those doing them occasionally. 

Twenty of the 125 physicians considered that the first stage of labor was 
lengthened after induction of labor. However, only two of the 26 physicians in 
Group A who induced labor frequently reported that they believed the second stage 
to be longer than normal. The majority were of the opinion that it shortened labor. 

Quinine for the induction of labor was used by 66 (58 per cent) of the 115 
physicians answering this portion of the questionnaire. The majority of those who 
prescribed this drug appreciated its shortcomings and dangers for the usual total dose 
varied between 10 and 15 gr. Twenty to 60 gr. in divided doses over a period of 
twenty-four hours was advocated by two physicians. 

Pituitary extract or one of its fractions was used by 83 (75 per cent). The group 
practicing induction most frequently administered it most commonly. Only 4 pre- 
ferred not to use it. One to two minims hypodermatically for a total of 5 to 10 
minims every one-half to two hours were injected. As much as 4 minims every 
one-half hour for 8 doses was the maximum amount advocated. Five physicians 
preferred nasal applications and used 1 ¢.c. of the extract on an applicator. 

Rupture of the amniotic sae was also the method of choice for these 83 members, 
Group A physicians employed it most extensively for only two reported ad- 
versely. 

Bags, and especially bougies, were not popular. Practically all physicians em- 
ploying one of these two methods prefaced their answers by limiting their use to 
very definite complications. Thirty-two (35 per cent) believed in bags and 11 (9.6 
per cent) in bougies. 

In order to determine what method or combination of methods was most effective 
in the induction of labor all cases were placed in five classifications made up as 
follows: (1) Castor oil, quinine, strychnine and enema, separately or in combina- 
tion; (2) any or all of the ingredients used in ‘‘1’’ plus pituitary extract; (3) 
any or all of the ingredients used in either ‘‘1’? or ‘*2’’ or both plus rupture of the 
amniotic sac; (4) any or all of the ingredients used in ‘‘1’’ or ‘‘2’? plus the in- 
troduction of a bag; (5) the same as ‘‘4’’ except a bougie instead of a bag. 


I 
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Method 1. 407 (70 per cent) of the patients went into labor. 
Method 2. 205 (80 per cent) of the patients went into labor. 
Method 3. 649 (97.5 per cent) of the patients went into labor. 
Method 4. 42 (93 per cent) of the patients went into labor. 
Method 5. 12 (86 per cent) of the patients went into labor. 


The success of the method did not differ whether used in primiparas or in multiparas. 
Rupture of the amniotie sac alone or in combination with any part of Classifications 
1 and 2 resulted in the highest percentage of successful inductions. Group A physi- 
cians used this method 427 times with only two failures. Group B used it only 
one-half as often. 

Of the 13,891 pregnant women attended by the 125 obstetricians, 12 (0.08 per 
cent) died. Labor was induced in 7 of these but none of these deaths were directly 
attributable to the induction of labor. In Group A there were two deaths; one the re- 
sult of a severe nephritic toxemia followed by anuria during the seventh month of 
pregnancy. The other death resulted from cardiac failure during the last month 
of pregnancy. In Group B 5 fatalities were reported. (1) Sensitiveness to the drugs 
nembutal, paraldehyde, and benzyl alcohol; (2) ruptured left ovarian abscess; (3) 
a patient with pre-eclampsia in whom labor was induced by rupture of membranes 
and injection of pitocin, followed by post-partum eclamptic convulsion, coma and 
death seven hours following delivery; (4) a patient in whom cerebral hemorrhage 
oceurred without toxemia. Labor was induced by rupture of membranes but the 
patient remained undelivered eight hours following admission; (5) a case of post- 
partum hemorrhage occurring one hour after labor. This was preceded by uterine 
inertia, unengaged vertex, castor oil, quinine, pituitrin, bag induction, manual 
dilatation of cervix, internal version and extraction, repair of cervix and perineum 
under spinal anesthesia. 

The elevation of temperature above 100.5° F. for two or more consecutive days 
following induction of labor was reported to occur no more frequently in induced 
labor by 115 of those responding to this inquiry. However, 10 were of the opinion 
that hyperpyrexia and lacerations were more common. One of the cervical lacerations 
occurred following the expulsion of a Voorhees’ bag. 

The uncorrected fetal mortality rate for the 13,891 deliveries was 1.6 per cent. 
There were 150 (1.2 per cent) fetal deaths in the patients who had no induction 
of labor and 78 (5.1 per cent) in those who experienced labor after some method of 
induction. The highest rate occurred in Group B where 99 physicians induced 
687 labors. Of these 687 pregnancies, 52 (7.5 per cent) resulted in stillbirths. 
In Group A the stillbirth rate was 3.1 per cent less than one-half of that mentioned 
for Group B. It appears that this lower rate for Group A was due to the frequent 
use of rupture of membranes for induction of labor where the indication for the 
procedure was maturity, postmaturity, or convenience of the patient. 

Prematurity was given as the cause of fetal death in 23 of the 78 fetal deaths 
that occurred after labor had been induced and prematurity with toxemia for 
an additional 10 more. Death in utero before onset of labor accounted for another 
10 infants. There were 9 deaths from congenital defects such as monsters, atelectasis 
and cardiac failure. Three were lost because of placenta previa and premature 
separation of the normally implanted placenta. This leaves 23 (350 per cent) of 
the deaths of infants born following induction of labor to be explained. Five 
died of cerebral hemorrhage, 5 from dystocia, another 5 from prolapsed or knotted 
cord, 3 from asphyxia, and the cause of 5 deaths was undetermined. Accepting 
labor as the cause of death in this group in whom labor was induced the fetal 
mortality may be corrected from 5.1 per cent to 1.5 per cent. 

In order to ascertain the influence induction of labor might have on cesarean 
section, the problem was studied from the standpoint of type of induction, time 
interval between attempted induction and operation, type of cesarean section per- 
formed, subsequent complications, and the outcome as to whether the patient lived 
or died. 

There were 19 cesarean sections performed after labor had been induced. Twelve 
were classified as low, six as classical, and one as a Porro cesarean. Three low and 
two classical sections were done six to thirty-six hours following 4 medical inductions 
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combined with artificial rupture of the membranes and one insertion of a bougie, 
The other 14 patients experienced medical induction prior to their operation. The 
indication for the Porro operation was given as ‘‘disproportion proved by x-ray,’? 
The 5 sections performed by Group A physicians were done following attempted 
medical induction. Only 5 of the 19 cesarean sections were done by Group A. No 
complications or deaths were reported. 

All except 14 physicians answering questionnaires commented upon the use of 
induction of labor. One hundred considered some combination of medicines and 
rupture of the amniotic sac a safe and valuable procedure. Rupture of the mem- 
branes in primiparas in whom pregnancy had approached or passed the date of ex- 
pected confinement, in whom the presenting part was engaged, the cervix effaced and 
partially dilated and in multiparas in whom the pregnancy was at term and the cervix 
partially dilated, in general was considered the safest, most rapid, and satisfactory 
method of induction of labor. 

There were some physicians who routinely prescribed ‘‘castor oil and quinine 
for all patients when they were at term.’’ Others were fearful of quinine because 
of the tetanie effect on the uterus and toxic influence of the fetus. Pituitary extract 
given in small doses by hypodermic injection or by intranasal application were advo- 
‘ated by some but many condemned larger doses. 

There were 5 individuals who considered all methods except castor oil and enemas 
meddlesome and dangerous. One thought that none of the methods was worthy of 
trial, two considered bags, and one considered bougies the best offensive weapon. 
One now prefers cesarean section instead of induction when pregnancy is complicated 
by toxemia or heart disease. Walking to the point of fatigue was advocated for 
the reason that it assisted in effacing and dilating the cervix. If this failed medical 
induction was used, if necessary followed by rupture of the membranes. 

Bags and bougies were generally condemned with the exception of the few 
‘ases mentioned. One had an ‘‘abhorrence and fear of bags.’’ Infection, cervical 
lacerations, hemorrhages, and the necessity for version and extraction were said 
frequently to follow their introduction. One member considered ‘‘induction as a 
necessary evil of obstetric practice.’’ 

The Committee desires to express its appreciation to those individual members 
of the organization who, by giving of their time to fill out the questionnaires, have 
made possible this statistical report of induction of labor for the year, 1938. 

The task has been a pleasant and a profitable one, and it is hoped the results 
will prove as interesting to the membership at large as they did to the Committee. 

R. 8. Cron 
L. M. RANDALL 
N. R. KRETZSCHMAR 


DISCUSSION 


DR. LAWRENCE M. RANDALL, Rochester, Minn.—I do not propose to inter- 
pret for you the statistical data in this paper; I think that is a thing for each 
individual member of the Society to evaluate himself, depending upon his attitude 
concerning the induction of labor. I would like to make this comment about the 
induction of labor in general. 

It is difficult to conceive that one could practice obstetrics without some method 
of terminating pregnancy in patients who have toxemia of the latter months of 
pregnancy or in whom placenta previa occurs. Such instances as a patient with a 
contracted pelvis or one who has a diseased heart in whom it is desirable to shorten 
the length of pregnancy are not infrequently encountered. In addition there are 
a large number of women apparently at term in whom the vertex is engaged, the 
cervix completely effaced and partially dilated but in whom labor does not occur 
spontaneously. 

We have considered the inductions of labor that are necessary or urgent; induc- 
tions that are employed from a prophylactic or preventive standpoint; and, last, 
inductions that may be considered optional. 

An induction of labor that is necessary because of danger to the lives of the 
mother and the fetus if pregnancy continues may allowably be more drastie than one 
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that is optional. In the latter instance a medical induction may be attempted, 
such as eastor oil followed by small doses of extract of pituitary given every half 
hour until labor is initiated or until ten such doses have been given. If this fails 
in the optional cases I seriously doubt that further interference is justifiable. The 
failure may be excellent evidence that the pregnancy is not yet at term. On the 
other hand, given a patient with a toxemia in whom induction of labor is necessary 
the addition of rupture of the amniotic sae is thoroughly justifiable. It seems to 
me that care should be used in selecting that method of induction best suited for 
the individual ease in order that the subsequent conduct of labor is not eom- 
promised. 

The statistical data contained in this report will naturally be variously interpreted 
according to the individual conceptions of the members of this Society toward 
methods of induction of labor. 

In elosing, I should like to emphasize that 13,891 women were delivered by 
125 members of this Society with a loss of only twelve patients, a maternal death 
rate of 0.08 per cent; in addition, there was an uncorrected fetal mortality of 
1.6 per cent. It seems to me that the members of this Association may well be 
proud of such a low maternal and fetal mortality. 


(The paper of Drs. P. B. Russell, Jr. and M. J. Roach will appear in the June 
issue of the JOURNAL.) 


ITEM 
Central Association of Obstetricians and Gynecologists 


The Eleventh Annual Meeting of the Central Association of Ob- 
stetricians and Gynecologists will be held at Kansas City, Mo., November 
2, 3, and 4, 1939. For further information apply to Dr. William F. 
Mengert, University Hospital, lowa City, Iowa. 


DYSGERMINOMA 
A Report or NINE Cases, ONE AssociATtep PREGNANCY 


B. Dockerry, M.D., AND 
Carpenter MacCarty, M.D., MINN. 


(From the Department of Pathology, the Mayo Foundation, and the Section on 
Surgical Pathology, the Mayo Clinic) 


HE existence of a type of solid ovarian neoplasm with the histo- 

logic features of undoubted malignancy and the clinical history of 
a more benign lesion, has long been recognized. That these neoplasms 
occurred in young individuals, that they were frequently bilateral 
and that they were often associated with genital hypoplasia were 
early observations of prime importance. The close resemblance of 
their cellular structure to that of the fetal gonad before the stage of 
sexual differentiation was the observation of Robert Meyer who pro- 
posed the name ‘‘dysgerminoma’’ for this neutral type of tumor. The 
literature on this interesting neoplasm consists in the reports of ap- 
proximately 200 examples described under a range of terminology 
varying from ‘‘seminoma ovarii’’ (Chevassau) to ‘‘embryonal ear- 
cinoma’’—a variety which indicates the early haziness surrounding 
their identification. 


CLINICAL FEATURES 


‘ 


Ovarian dysgerminoma has its ‘‘male’’ counterpart in the seminoma 
testis but runs a much less malignant course than the latter. In 
addition, there are certain age differences, dysgerminoma occurring 
usually before the age of twenty years, seminoma after the age of 
twenty. Among pseudohermaphrodites of both sexes the tumor is 
of relatively high incidence. The tumor produces no hormones and 
hence no characteristic menstrual or other secondary sexual disturb- 
ances. However, the syndrome of pseudohermaphroditism or of 
poorly developed genitalia, in a young woman who presents herself 
with a pelvic tumor, should make one think of the possibility of dys- 
germinoma. 

PATHOLOGY 


Dysgerminoma occurs bilaterally in about 35 per cent of cases. Two 
eross and two microscopic features characterize this solid ovarian neo- 
plasm as an entity. Grossly the neoplasms are nearly all of a peculiar 
brain-like consistency with broad zones of necrosis and hemorrhage. 
Microscopically the stromal reaction with lymphocytes and foreign body 
giant cells is almost pathognomonic. The tumor cells themselves are 
large and round, with hyperchromatic nuclei, large nucleoli and many 
mitotie figures. A complete lack of differentiation is outstanding and 
the grade of malignancy apparently is always 4. The latter finding 


878 


i 


DOCKERTY AND MAC CARTY: DYSGERMINOMA 879 


probably accounts for the observation of Schiller and others that the 
tumors are extremely radiosensitive. 
MATERIAL FOR STUDY 
In an analysis of some 300 solid and solid-cystic tumors removed sur- 
gically at the Mayo Clinic from 1921 to 1936, nine examples of dys- 
germinoma were encountered. The clinical and pathologic features of 
these cases are reported in some detail. 


REPORT CF CASES 


Case 1.—A married white nullipara, aged 29 years, was admitted to the clinic Feb. 
7, 1936. She complained of an abdominal tumor. Her family history and personal 
history were negative. Menses had begun at the age of fifteen years and had 


Fig. 1—(Case 1.) A large ovarian dysgerminoma associated with pregnancy. Note 
dark regions of hemorrhage and necrosis. 


always been scanty and somewhat irregular. Her last period had ended two months 
prior to registration. One month prior to admission she began to have morning 
sickness, increasing in severity. She consulted her physician who made a diagnosis 
of pregnancy associated with an ovarian tumor and advised operation. 

Examination revealed a pregnant uterus of a size compatible with the period 
of amenorrhea. A large adnexal mass was palpable in the region of the right ovary. 
The results of laboratory tests were essentially negative. 

At operation on Feb. 12, 1936, a large, solid right ovarian tumor was removed. 
Adhesions or metastasis was not noted. She did not receive postoperative roentgen 
therapy because of her pregnancy which subsequently terminated normally at term. 
Although she has not returned for re-examination, her present state of apparently 
good health would indicate that clinical recurrence of the malignant lesion had not 
oceurred, 


METRIC | 2] 
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Grossly the tumor measured 12 by 10 by 10 em. and weighed 422 gm. It was 
grayish brown in color, encapsulated, somewhat lobulated and was soft in consistency, 
On section the tumor was solid throughout. It presented a homogeneously grayish 
brown appearance, except for some dark zones of hemorrhage and necrosis. The 
consistency was almost brainlike, being somewhat firmer than that in texture. No 
trace of normal ovarian tissue could be found on careful searching. Microscopie 
examination of frozen sections stained with hematoxylin and eosin showed that the 
tumor was composed of round cells with vacuolated cytoplasm and large dark-staining 
nuclei containing large nucleoli. Many mitotic figures were present. An alveolar 
or pseudoalveolar arrangement was occasionally observed but the characteristic 
cellular grouping was one which completely lacked differentiation. The stroma was 
loose and very richly infiltrated with lymphocytes. Here and there in the stroma 


Fig. 2.— (Case 1.) a, Ovarian dysgerminoma showing the undifferentiated character 
of the cells, hemorrhage and degeneration (45); b, ovarian dysgerminoma showing 
foreign body giant cells in the loose stroma (X200). 


were scattered nests of large giant cells of the type associated with foreign bodies. 
Hemorrhage and necrosis were frequently encountered. In paraffin sections, the cells 
were seen to have an irregular, shrunken appearance. In preparations stained with 
sudan III a lipoid substance was demonstrated within the cytoplasm of the giant 
cells (Figs. 1, 2a and b). 


CASE 2.—A single white woman, aged 19 years, registered at the clinic Sept. 7, 
1929, complaining of pelvic pain and irregular menses. Her family history and 
personal history were negative. Menses had begun at the age of fifteen years and 
were characterized by scanty flow at long but irregular intervals. Pelvie pain of a 
dragging character had been present for six weeks prior to consultation. 

Examination disclosed a small uterus and a pedunculated, freely movable tumor in 
the region of the left adnexa. The results of laboratory examinations were negative. 


we 
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On September 8, 1929, a subtotal abdominal hysterectomy was performed with 
removal of both adnexa. Postoperatively she had an uneventful convalescence and 
returned to her home on the eighteenth day without receiving roentgen therapy. She 
was living and well in September, 1935. 

Grossly the uterus was hypoplastic, measuring only 3 by 2 by 2 em. Both tubes 
showed mild chronic inflammatory thickening. The left ovary was replaced by a 
grayish yellow tumor measuring 15 by 11 by 9 em. in its greatest dimensions. 
The surface was smooth. On section, the tumor, like that in Case 1, had a homo- 
geneous grayish brown surface with darker regions of necrosis and hemorrhage, re- 
sulting in the formation of pseudocysts. Its consistency was soft. 

Microscopically the tumor had all of the cardinal features necessary for a diagnosis 
of dysgerminoma, namely, the presence of large dark-staining malignant cells 
diffusely arranged in a loose stroma infiltrated with lymphocytes and giant cells 
of the type associated with foreign bodies. 


Fig. 3.—(Case 3.) a, Typical dysgerminoma. Note loose arrangement of cells with 
zones of necrosis (X45); b, ovarian dysgerminoma showing lymphocytic reaction in 
stroma (X180). 


Grossly the right ovary appeared normal. Microscopically, however, there was a 
diffuse hilar growth of undifferentiated cells of a character similar to those seen 
in the tumor of the left ovary. 

CASE 3.—A single white woman, aged 18 years, was admitted to the clinic Oct. 29, 
1950, complaining of pelvic pain and urinary frequency. Her family history and 
personal history were negative. Menses had begun at the age of 14 years and had 
been regular and painless. For ten months she had suffered from pain in her left loin 
with a distribution suggestive of renal colic. Frequeney of micturition and hematuria 
had been occasionally noted. 

Examination revealed a large tumor in the region of her left adnexa. Urinalysis 
disclosed pus and blood in a specimen obtained by catheterization. Roentgenologic 
and cystoscopic examinations disclosed a stone in the left renal pelvis. 
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At operation on Nov, 3, 1930, a large solid cystic tumor was removed. The mass, 
which appeared to arise from the left ovary, was free of adhesions and metastasis 
was not noted. The uterus was small. 

The patient was advised to return in two months for further observation and 
treatment of her renal condition. She was not seen again, however, until 1934 
at which time the performance of a nephrectomy was necessary because of a fune- 
tionless left kidney containing a large calculus. At the time of the second operation, 
evidence of recurrence of the malignancy could not be found. 

Grossly the tumor measured 12 em. in diameter and was similar to those described 
in connection with Cases 1 and 2. Hemorrhage and necrosis again were prominent 
features. All traces of ovarian tissue were obliterated. Microscopically the picture 
was exactly the same as that described in Cases 1 and 2 (Figs. 3a and b). 


Fig. 4.—(Case 4.) a, A typical dysgerminoma (X130); b, showing a nest of foreign 
body giant cells in a zone of necrosis (100). 


CaAsE 4.—A married white nullipara, aged 29 years, registered at the clinic April 4, 
1917, complaining of menorrhagia and metrorrhagia of four months’ duration, Two 
months prior to registration she had noticed a tumor in the lower part of the 
abdomen. Pelvic examination disclosed the presence of a nodular type of uterus 
and a mass in the region of the left adnexa. 

On April 10, 1917, a Wertheim hysterectomy was performed and both adnexa were 
removed because of a solid tumor of the left ovary. Several iliac lymph nodes were 
indurated and were removed. Postoperatively an intensive course of roentgen 
therapy was administered. This patient was alive and well seventeen years later. 


The left ovary was the seat of a solid neoplasm measuring 4 by 3 by 2 cm. The 


mass was adherent to the uterus which had several small metastatic nodules on its 
serosal surface. A submucous fibroid also was present. Small iliac nodes measuring 
1 to 2 em. in diameter were manifestly malignant and had, like the primary ovarian 
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neoplasm, a soft brainlike consistency so characteristic of dysgerminoma., The right 
ovary grossly appeared normal. Microscopie sections of the ovarian tumor, the 
uterine nodules and the iliac nodes, all had similar characteristics, namely, those of 
an embryonal type of carcinoma with hemorrhage, necrosis, lymphocytic infiltration 
and a foreign body giant cell reaction. The right ovary was free of involvement 
(Fig. 4, @ and b). 

Case 5.—A single white nullipara, aged 17 years, registered at the clinie July 16, 
1928, complaining of seanty menses. Her family history revealed that one sister, aged 
11 years, had succumbed following an operation for the removal of a ‘‘sarcoma of 
the ovary.’’ Her personal history was negative. Menses, which had begun at the 
age of 15 years, occurred at intervals varying from two to four weeks, with scanty 
flow lasting only one day. Sixteen months previously they had ceased. 

Examination disclosed an infantile type of uterus and a hard tumor in the 
posterior culdesaec. At operation July 25, 1928, a solid tumor of the left ovary was 


Fig. 5.—(Case 6.) Preparation from a frozen section showing lack of differentiation. 
Note large nucleoli and mitotic figures (420). 


removed. Adhesions were not noted and evidence of metastasis could not be found. 
The patient was living six years after operation. Grossly the tumor had the usual 
features of dysgerminoma. In addition, numerous small deposits of calcium were 
noted throughout the mass. Microscopically a pseudoalveolar arrangement of the 
cells was more in evidence than in the previous 4 cases. 


CasE 6.—A married white primipara, aged 24 years, registered at the clinie May 
28, 1928, complaining of urinary frequency and discomfort of four months’ 
duration in the lower part of the abdomen. The menses had been regular. 
She had given birth to one child and had experienced one miscarriage. Examination 
disclosed a firm tumor in the lower part of the abdomen. Its size was commensurate 
with that of a uterus after four months of gestation. Laboratory data were negative. 

On May 29, 1928, a subtotal abdominal hysterectomy was performed with re- 
moval of both adnexa because of a solid tumor involving the left ovary. The patient 
was living and well seven years after operation. Grossly the tumor measured 9 by 
8 by 7 em. and had the features of dysgerminoma. Microscopic sections confirmed 
the diagnosis (Fig. 5). 
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CASE 7.—A girl, aged 12 years, was admitted to the clinie Oct. 28, 1927, com- 
plaining of enlargement of the abdomen of two years’ duration. Seven days prior 
to registration she began to suffer from pain in the lower part of the back. A local 
physician called in consultation discovered a tumor of the pelvie cavity. Examination 
at the clinic confirmed these findings. 

On Nov. 5, 1927, a total abdominal hysterectomy was performed with removal of 
both adnexa because of the presence of bilateral solid ovarian tumors. Both tumors 
appeared pedunculated. On the right side the mass was freely movable but on the 
left side there were many adhesions so that complete removal was performed with 
great difficulty. The patient received a postoperative course of roentgen therapy 
and was discharged on the eighteenth day following operation. She died at home 
three months later following the occurrence of symptoms of intestinal obstruction, 
probably owing to recurrent malignancy. 

Grossly the tumors were solid throughout and soft in consistency. The uterus 
was infantile in type. Microscopic sections of both neoplasms revealed a picture 
typical of dysgerminoma. 


CASE 8.—A single white girl, aged 18 years, was first seen at the clinic on 
Feb. 8, 1927, at which time a thyroidectomy was performed because of a toxie 
adenoma. The diagnosis of right ovarian tumor was made at that time, and the 
patient was advised to return in one month for a pelvic operation, She disregarded 
this advice but returned Jan. 14, 1951, complaining of backache and discomfort in 
the lower part of the abdomen. Menses had been regular, 

On Jan. 15, 1931, a total abdominal hysterectomy was performed with removal 
of the adnexa because of a solid tumor of the left ovary. Postoperatively the course 
was stormy, bronchopneumonia developed and the patient died on the sixth post- 
operative day. Permission for necropsy was not granted. 

Grossly the left ovarian tumor measured 9 em, in diameter and was a typical 
dysgerminoma. The right ovary was fibrotic. The uterus was small and contained 
multiple fibromyomas. Microscopically, sections of the ovarian neoplasm were 
typical of dysgerminoma. Involvement of the right ovary or of the uterus had not 
occurred. 

CasE 9.—A girl, aged 15 years, was admitted to the clinie July 5, 1935, com- 
plaining of a painful abdominal swelling of two months’ duration. Menses had 
always been scanty and irregular and were associated with dysmenorrhea. Her last 
menstrual period ended two months prior to admission. 

On examination a tumor in the left side of the pelvic cavity was disclosed and an 
extreme degree of ascites was present. On July 12, 1935, a total hysterectomy 
and bilateral salpingo-oophorectomy were performed because of a left ovarian neo- 
plasm. Many adhesions were noted. The ascitic fluid was bloody. The patient 
was given roentgen therapy postoperatively but died at her home two months after 
operation. 

Grossly the tumor measured 12 cm. in its greatest diameter. It had the charae- 
teristics of dysgerminoma except for the presence of an unusual degree of necrosis 
and hemorrhage. The uterus was small in size. The right ovary was normal. 
Microscopically, the tumor was a typical dysgerminoma. Neither the uterus nor the 
right ovary was involved by metastasis, 


COMMENT 


Ovarian dysgerminomas are rare tumors. In 1934, Fauvet was able 
to collect from the literature only 64 cases. Of these, 27 occurred 
among pseudohermaphrodites, 2 were found among true hermaphro- 
dites and in the remaining 35 instances the patients were otherwise 
normal. Considering the rarity of the neoplasm, the age of the 
patients and the frequent association of imperfect gonads, it is not 
surprising that pregnancy is a very rare complication of this con- 
dition. Stabler and Thompson, in 1937, reported such a case. The 
child was delivered by cesarean section and the tumor was resected 
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at the same time. <A second pregnancy ensued two years later. 
Doubrére records a case in which the tumor was removed eight days 
post partum, Several instances of dysgerminoma among parous 
women have been cited and Case 6 is an additional example. How- 
ever, we have been unable to find another case of dysgerminoma in 
which the tumor was removed in the early months of pregnancy as 
illustrated in Case 1. 

The patients all fell into the younger age groups confirming the 
observations of Fauvet and others that dysgerminoma is more fre- 
quent among patients less than twenty years of age. One patient was 
twelve years of age, the remaining eight patients were all past the 
age of puberty. Although none of these patients was considered to be 
a pseudohermaphrodite, in at least five cases there was anatomic and 
physiologic evidence suggesting sexual inadequacy. In all of the 
cases in which the uterus was removed, it was small in size. In one 
of the cases in which the uterus was not removed the surgeon made a 
note regarding its infantile character. 

Trregularity of menses with scanty flow was a symptom in four 
cases but had been present from the time of puberty and in every ease 
its presence could be explained on the basis of uterine hypoplasia. 
The menorrhagia that occurred in Case 4 was probably owing to the 
presence of a submucous fibroid. In Case 7 menstruation had never 
occurred, 

In 4 instances the tumor was noticed by the patient and in one case 
the tumor was known to have existed for four years. Ascites was a 
clinical finding in Case 9. The tumors occurred unilaterally in seven 
and bilaterally in 2 cases. In 2 cases adhesions were present. In one 
ease bloody ascitic fluid was found. Metastasis to lymph nodes was 
noted in one instance in which the uterus was also similarly involved. 


SUMMARY 
Nine cases of ovarian dysgerminoma are presented, one complicating 
pregnancy. All these tumors were found among young individuals. 
The tumors occurred unilaterally in seven instances. In 5 eases there 
was associated uterine hypoplasia. In spite of a histologie picture of 
undoubted malignancy, recurrence followed in only 2 instances. 
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NONCONVULSIVE PREGNANCY TOXEMIAS 
THEIR RELATIONSHIP TO CHRONIC VASCULAR AND RENAL DISEASE 


Duncan E. Rem, M.D., AaNp Haro_p M. M.D., Boston, Mass. 
(From the Department of Obstetrics of the Harvard Medical School and the Boston 
Lying-in Hospital and the Department of Child Hygiene of the Harvard 
School of Public Health) 


N A previous study of eclampsia,’ the writers divided the investigated 

patients into three groups for the purposes of studying both their 
immediate prognoses and their ultimate fates. The first group con- 
sisted of patients without histories of acute nephritis in whom the blood 
pressure and urine were known to have been normal before the eclamptie 
pregnancy. The second group consisted of patients in whom the 
eclampsia was known to have been superimposed upon hypertensive 
disease or nephritis. The third group was made up of patients about 
whom there was no reliable medical record prior to the eclamptie preg- 
naney. 

Such grouping of patients is helpful with respect to the immediate 
prognosis in eclampsia, but it is essential in any attempt to evaluate 
eclampsia as a cause of subsequently encountered hypertension or ne- 
phritis. In brief, it was found that the immediate prognosis of eclampsia 
is most favorable when it is uncomplicated by pre-existing vascular or 
renal disease, and least favorable in patients with such pre-existing 
disease. At follow-up examination, an average of 7.6 years after the 
eclampsia, the gross incidence of hypertension (systolic blood pressure 
greater than 150) among all cases was 27.5 per cent. However, in the 
eroup of patients who were known to have been normal prior to the 
eclampsia, the incidence of hypertension was only 10.3 per cent, an in- 
cidence slightly below that of hypertension in women of this age group, 
irrespective of pregnancy. Further, in this latter group, there was no 
instanee of albuminuria or impaired renal function. There was no 
evidence from this series of patients that simple eclampsia causes a 
subsequent progressive parenchymatous nephritis. The impression was 
gained that eclampsia in the previously normal patient rarely initiates 
the chronic vascular degenerative process which results in subsequent 
progressive hypertension. 

In the study of the immediate and ultimate fates of patients with the 
so-called ‘‘noneonvulsive pregnancy toxemias,’’ it would appear to be 
equally important to arrange them into groups on the basis of what is 
or is not known about their vascular and renal systems prior to the preg- 
nancy involved. We have examined 700 women at intervals varying 
from six months to twenty-one vears following such so-called ‘‘noneon- 
vulsive toxemie pregnancies’’ and have studied them in groups based 
upon what we know or do not know positively about the integrity of 
their vascular and renal systems prior to the pregnancy coneerned.? 
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The groups consist of : 


1. Patients without history of acute or subacute nephritis and with essentially 
normal urine who are known to have had vascular hypertension prior to pregnancy. 

2, Patients who are known to have had parenchymatous nephritis (glomerulo- 
or pyelonephritis) prior to pregnaney. 

3. Patients without history of acute or subacute nephritis whose blood pressures 
and urines were normal prior to and in the first three months of pregnancy. These 
patients are again subdivided into two groups based upon the severity of the hyper- 
tension, albuminuria, edema, and symptoms as follows: (a) Pre-eclamptics, Grade I 
(mild); (b) pre-eclampties, Grade IT (severe). 

4. Patients about whom there were insufficient data concerning the status of the 
vascular and renal systems before pregnancy to permit of excluding antecedent 
vascular or renal disease. 


I, PATIENTS WITHOUT HISTORY OF ACUTE OR SUBACUTE NEPHRITIS AND WITH 
ESSENTIALLY NORMAL URINE WHO WERE KNOWN TO HAVE 
HAD HYPERTENSION PRIOR TO PREGNANCY 


There are 122 patients in this group whom we have followed from six months to 
more than three years following pregnancy. Their blood pressures prior to and in 
the first trimester of the pregnancy concerned varied from 140 to over 200 mm, Hg 
systolic and 90 to over 120 mm. Hg diastolic. Patients with aortie insufficiency 
and a number with mild elevation of systolic pressure associated with hyperthyroidism 
are not included. Our general policy in the management of these cases is as follows: 

When first seen, after history and physical examination with particular emphasis 
on the heart and vascular system, the response of the blood pressure to a period 
of rest is observed, the catheter urine is examined, and a renal concentration 
test is performed. If the heart is not enlarged, the systolic and diastolie blood 
pressures show considerable decrease with rest to near or within normal limits, the 
‘atheter urine is normal, the specifie gravity is in excess of 1.020, and the 
prognosis for pregnancy is regarded as relatively favorable under the strict regime to 
be subsequently outlined. 

-atients with considerable elevation of blood pressure, evidence of structural 
vascular change in the eye grounds, enlargement of the heart, vascular symptoms 
such as dyspnea, vertigo, and headache are admitted to the hospital for more 
complete study. In these cases, the response of the blood pressure to several days of 
bed rest, the seven-foot heart roentgenogram, the electrocardiogram, and the renal 
function are further investigated. 

After consideration of the age, parity, physical and laboratory findings, decision 
is made as to whether pregnancy should be continued. In general, any evidence 
of impaired renal function, cardiae disease or enlargement, structural vascular 
change as seen in the retinal vessels, or persistence of systolic pressure over 150-160 
mm. Hg or over 100 mm. Hg diastolic after bed rest, have been considered suf- 
ficient indication for offering therapeutic abortion. If the changes are marked, 
termination of the pregnancy is urged; if they are borderline, the situation is ex- 
plained and the patient’s wishes are weighed. 

Upon this general basis, 17 therapeutic abortions have been performed in this 
group of 122 patients. Ten of these were abdominal hysterotomies with steriliza- 
tion, and 7 were pelvic abortions. There were no deaths. Interruption of preg- 
nancy was advised and refused in a number of instances. There was only one 
patient, under thirty years of age, in the group whose pregnancies were inter- 
rupted and only one who did not have either a proved cardiac enlargement, marked 
retinal vessel sclerosis, or both. None showed evidence of renal insufficiency, 
although small amounts of albumin were present in the urine of half of them. The 
urea clearance was 64 per cent in one instance. In all others, it was above 70 per 
cent. Even one patient who died one year after therapeutic abortion from com- 
plications resulting from her vascular disease showed urea clearances of 100 per cent 
and 168 per cent, respectively, prior to interruption. 
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In the remaining group of 105 patients in whom pregnancy has been permitted 
to continue under strict regime, there were only 8 who had cardiac enlargement, 7 
of whom delivered full-term living babies. The other patient had stillborn twins of 
thirty weeks gestational age, following induction of labor because of the fear of 
impending eclampsia. 

None of these 105 patients had any evidence of renal insufficiency clinically or 
by laboratory findings. However, the initial catheter sediment revealed 4 to 6 white 
blood cells per high power field in 25 per cent of the cases, and two patients had 
significant pus in the urine. We are aware of the possibility of unrecognized pyelo- 
nephritis as a background for the hypertension, but it would appear difficult to 
evaluate the significance of the occasional pus cell in an otherwise normal urine 
sediment of these patients, most of whom were multiparous with varying degrees 
of cystocele. We have reported the urine sediment in the initial catheter specimens 
for the reason that pregnant women at bed rest do not tolerate repeated catheteriza- 
tion, and after several repetitions, a moderate number of white blood cells are often 
present.* 

The general policy in the ante-partum care of these patients may be outlined as 
follows: 

1. A well-balanced diet, including about 125 gm. of protein, and high in minerals 
and vitamins is prescribed. Supplementary iron has been prescribed for all patients 
with even mild anemia. 

2. Rigid weight reduction in obese patients is insisted upon. We have seen 
no harm to such patients if there is no weight gain during pregnancy, or even ten 
or more pounds weight loss, provided that liberal protein, mineral and vitamin in- 
takes are maintained. 

3. Liberal fluid intake is encouraged during the first five months. Subsequently, 
the intakes of fluid and salt are governed by the patient’s ability to eliminate these, 
as indicated by urine output, weight gain, and edema. This has meant moderate 
to sharp restriction of water and sodium chloride during the last trimester of 
pregnancy in a number of patients. 

4, Regular adequate sleep (nine hours) and gradually increasing periods of 
bed rest during the day as pregnancy advances are prescribed. In many instances, 
this comes to mean complete bed rest or hospitalization for some days or weeks in 
the latter months of pregnancy. 

5. All foci of infection, such as abscessed teeth, are removed in the first five 
months of pregnancy. During the latter months, all such foci which are acute or 
subacute or which in our judgment may be aggravating the patient’s condition are 
removed. 

6. All hypertensive patients are seen in the clinie at intervals varying from not 
longer than one week to two to three days throughout pregnancy. They are also 
visited in the homes by the community health nurse between clinic visits. 

7. The importance of prompt reporting of edema and classical symptoms of pre- 
eclampsia is impressed upon each patient. On the appearance of signs or symp- 
toms, significant increase in blood pressure, albuminuria, sudden weight gain or 
edema, the patient is admitted to the hospital. If the signs and symptoms fail 
to improve or increase under hospital treatment, termination of pregnancy is con- 
sidered with due regard for the maturity of the baby, the condition of cervix and 
the cephalopelvic relationship. 

In this group of 105 patients with viable babies, labor was induced in 54 instances. 
Cesarean section was performed 7 times and pelvic induction either by castor oil 
alone or combined with artificial rupture of the membranes in 27 cases. The bag was 
rarely used. 

The fetal mortality for all of the 122 hypertensive patients, including therapeutic 
abortions, was 21.9 per cent. Among the 105 patients whose babies reached viability 


*Formerly we obtained daily catheter specimens from patients who were under 
observation in the hospital for the study of hypertension and albumin. After fre- 
quently repeated catheterization of patients at bed rest, pus was often found _ in 
previously normal urine sediment, and was occasionally followed before or after 
delivery with urinary tract infection. For several years we have limited catheter- 
izations of patients at bed rest to the minimum number necessary for diagnosis. 
The meticulously obtained clean voided specimen has served for routine purposes 
without the risk of introducing the element of infection. 
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(over two pounds), there were 8 stillbirths and 2 neonatal deaths, a mortality 
of 9.5 per cent. It is of interest that 8 of the 10 babies lost were stillbirths. This 
suggests that in retrospect some of these babies might have been saved by some- 
what more frequent induction of labor in patients near term, 

From study of the clinical courses of these patients who began pregnancy with 
elevated blood pressures, the following observations may be made: 

1. In 63 per cent the hypertension was aggravated at least temporarily during 
the latter months of pregnancy. In a considerable proportion of our patients in this 
group, we have observed a rather striking temporary decrease in the level of the 
blood pressure during the middle trimester, as shown in Fig. 1. This is an exaggera- 
tion of the slight decrease in blood pressure characteristic of the middle trimester 
in normal subjects. This is an important point to consider, for it demonstrates the 
fallacy of accepting as normal a large group of patients who first report during 
the fifth and sixth months of pregnaney with blood pressures within normal limits. 


=z 
& = DIASTOLIC BLOOD PRESSURE 
AMOS. IOWKS. 20WKS. 30WS. 38 
F 16 MOS BETWEEN SECOND PREGNANCY 2 YEA 
OREGNANCY SECOND DELIVERY 


Chart 1.—The blood pressure of a patient with hypertension before, during, and 
after pregnancy. 


This patient was first seen at the age of 39 in the thirty-eighth week of her first 
pregnancy, with a history of hypertension from the first trimester. On admission, 
the blood pressure was 200/165; the urine had a specific gravity of 1.030, 4 + albumin, 
hyalin and granular casts. The blood nonprotein nitrogen and urea clearance values 
were normal. Eye grounds showed retinal vessel sclerosis, hemorrhages, and 
exudate. She was delivered by cesarean section of a live baby. Mild hypertension 
with a normal urine, persisted for sixteen months until the second pregnancy. 
The record of her blood pressure during the course of the latter pregnancy is shown 
above. In the thirty-eighth week she was delivered by repeat cesarean section. 

This chart shows a fairly characteristic exaggerated decrease in both systolic 
and diastolic blood pressures during the middle trimester of pregnancy although 
bead eet rise during the last trimester is often more marked than in this 
patient. 


2. In 70 per cent albuminuria appeared. In more than half of these, the amount 
of albumin was in excess of 0.6 gm. per liter. In addition, a considerable number of 
these patients developed marked edema. It is our impression that the frequent 
increase in blood pressure, appearance of marked albuminuria, sudden weight gain, 
and edema indicate that a considerable number of these patients superimpose pre- 
eclampia upon hypertension. Indeed, two patients developed typical eclamptie con- 
vulsions. 

There were two maternal deaths in this group, one of which was due to amoebic 
dysentery and oceurred three weeks post partum. The immediate cause of death was 
a gastrointestinal hemorrhage. The other death was in a patient seen with moderate 
hypertension and normal urine in the fourth month of pregnaney who left the clinic 
against advice. She was readmitted to the hospital four months later with ante- 
partum eclampsia from which she died, 

Of these 122 hypertensive patients, two, previously reported, died in the hospital. 
Three others are known to have died subsequently of hypertension, The remaining 
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117 have been subsequently studied. Of 89 patients followed for six months to three 
years after delivery, 44 per cent have blood pressures higher than when first seen, 
The remaining 28 patients have been followed for more than three to twenty years 
after delivery. The blood pressure is higher than when first seen in 20 of these latter 
28 patients. These incidences of increase in blood pressure level, both in the groups 
followed for the shorter and the longer periods, might be expected in similar hyper- 
tensives irrespective of pregnancy. If pregnancy permanently accelerates the progress 
of hypertensive disease, its effect should be evident within two or three years post 
partum. 

The urine of only 4+ of these patients contained albumin at follow-up examination. 
In three of these instances, the urea clearance was normal. In the fourth, although 
the urine concentrated to 1.028, there were oceasional red cells and a small number 
of hyalin and granular casts. 


II. PATIENTS WHO WERE KNOWN TO HAVE HAD PARENCHYMATOUS 
NEPHRITIS BEFORE PREGNANCY 


In this report we shall present only those patients with glomerulonephiritis, 
-atients with acute and chronic pyelonephritis will be presented elsewhere in a study 
of urinary tract infection and pregnancy. 

We have adequate records upon 15 patients who began pregnancy with known 
past records of acute or subacute glomerulonephritis. In 11 of these, we have a 
reasonably complete medical record from the date of onset of the acute or subacute 
nephritis from one to sixteen vears before the pregnancy concerned. The acute 
episode in each instance was relatively prolonged and severe. All showed al- 
buminuria of some degree and varying numbers of red blood cells and casts in the 
urine from the beginning of pregnancy. In general, the blood pressures in this group 
have been characterized by relatively more rise in diastolic than systolic tension. At 
the onset of pregnancy, they ranged from normal to 160/100, The diastolic pressure 
in most instances ranged from 90 to 100 mm. Hg. No therapeutic abortions were 
performed. 

The regimen upon which these patients are managed during pregnancy is similar 
to that for the hypertensives. In 7 of them, the albuminuria increased as preg- 
nancy advanced, and in 8 the blood pressure increased. One patient delivered a 
macerated nonviable fetus in the sixth month of pregnancy. The remaining 14 all 
delivered live viable babies, none of which died. Labor was induced in 7 instances 
during the last six weeks of pregnancy. None of the babies weighed over seven 
pounds, 

The moderate increases in hypertension and albuminuria which we observed in 
these nephritic patients were not usually associated with sudden weight gain, de- 
velopment of edema and shifts of body water which frequently oecur in simple pre- 
eclampsia and in many patients whose hypertensive disease is aggravated during the 
last trimester of pregnancy. In only one instance was there an explosive episode 
characterized by sudden marked increase in blood pressure, heavy albuminuria, 
oliguria, marked edema and symptoms. This patient, a primipara of 56 years, de- 
veloped a classical picture of severe pre-eclampsia and had an attack of cardiac 
asthma with acute pulmonary edema. After preliminary digitalization and dehydra- 
tion, she was delivered by cesarean section with recovery. 

We have been surprised upon study of this group of patients to learn that they 
seemed to tolerate pregnancy well, and that classical pre-eclamptic signs and 
symptoms were relatively infrequent. To be sure, most of them did not show renal 
insufficiency at the onset of pregnancy. However, that pregnancy may be tolerated 
in the presence of relatively severe chronic glomerulonephritis may be illustrated by 
the history of one patient. 

A. tertigravida of 21 years was studied from the ninth week of her third preg- 
nancy. The two previous pregnancies had been complicated throughout by al- 
buminuria; and chronie nephritis had been diagnosed in another clinic between 
pregnancies. 

The physical examination on admission was essentially negative except for 
moderate pallor. Laboratory findings were as follows: Blood: Hemoglobin 60 per 
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cent, nonprotein nitrogen 39 mg. per cent. Urine: Maximum gravity 1.012, albumin 
34, sediment occasional R.B.C. and W.B.C, The phenolsulphonephthalein test showed 
48 per cent excretion in one hour. This patient was kept in the hospital until labor 
was induced by rupture of the membranes in the thirty-seventh week of pregnancy 
because of slight vaginal bleeding from a small premature separation of the placenta. 
She was delivered normally of a 5.5 pound baby who survived. The behavior of her 
blood pressure and renal function as pregnancy advanced is shown in Table I. 


TABLE I 


WEEKS BLOOD BLOOD URINE 

PREGNANT | PRESSURE] N.P.N. R.B.C. Hg | ALB. | CONC. | R.B.C. | CASTS | W.B.C. 
| 1067 76| 39 | 3,450,000 | 65% | 3+ 1.010 

14 42 | 3,690,000 | 65% 3+ 1.015 0 

20) 100/ 70 3 3,400,000 | 70% | 2+ 1.007 4 0 + 

265 98/ 70 | 49 24 1.009 4 0 + 

3 106/ 62 | 46 | 3,010,000 | | B+ 1.010 

33 118/ 70 | 48 | 3,400,000 | GO% | 2+ 1.010 | +4 + 0 

37(del)| 1507 52 3+ 1.012 + + + 
P.P. 1 wk. | 118/ 78 4+ 1.013 sf ¥ 4 
P.P. 2 wk. | 120/ 84 57 | 4. 1.011 |}+++ i + 
P.P. 3 wk. | 168/110 | 63 | 44 1.014 |444] 44 0 
P.P. 4 wk. | 138/ 88 | 43 4+ 1.011 4 + + 
P.P. 9 wk. | 118/ 88 6] 4 1.014 


It will be observed that the specific gravity of the urine in concentration tests 
was consistently 1.015 or under, and that the nonprotein nitrogen was consistently 
above normal over a period of more than five months. The blood pressure increased 
slightly to 150 systolic at term, and the clinical prenatal course was uneventful 
except for three episodes of epistaxis. The post-partum course was uneventful for 
three weeks. Then the patient had an exacerbation of her glomerulonephritis with 
some urinary retention, elevation of blood pressure and rise in nonprotein nitrogen to 
63 mg. per cent. This subsided after she had been symptom-free and about the 
ward for several days. She was discharged nine weeks post partum with blood 
pressure 118/88, light trace of albumin and nonprotein nitrogen 61 mg. per cent. 

This patient illustrates the most severe degree of chronie kidney damage which 
we have followed throughout pregnancy. She illustrates to us the extreme limit of 
chronic glomerulonephritis which is compatible with the successful termination of 
pregnancy from the standpoint of the baby. 

We were also surprised that there were not more cases of severe chronic glomerulo- 
nephritis complicated by pregnancy. Pregnancy seems to be frequent enough with 
severe hypertensive disease, but whether the incidence of sterility is high in patients 
with severe chronic glomerulonephritis, we can only surmise. 

Follow-up examinations of these patients from six months to five years following 
delivery showed that four of them are essentiaily in worse condition than prior to 
the onset of pregnancy. The only patients whose conditions are bad are two. One 
of these, the patient in whom pre-eclampsia with acute pulmonary edema was super- 
imposed upon her nephritis, has marked hypertension, albuminuria, edema, and 
symptoms. It is our impression that there may be a considerable vascular element in- 
volved in her condition. The patient whose case history is reported in detail is at 
present in a hospital under treatment for her nephritis. However, it should be 
pointed out that she was on the edge of renal insufficiency at the onset of preg- 
nancy. 

We do not wish to make light of the hazards of pregnancy to the glomerulo- 
nephritic. That there were no therapeutic abortions in this group is not due to our 
reluctance to perform therapeutic abortion upon glomerulonephritic patients.* In 

*However, it would appear to us that the risk of pregnancy to the pyelonephritic 
patient is considerably greater, both from the standpoint of acute exacerbation and 
permanent progressive renal damage. The physiologic changes in the urinary tract 
incident to pregnancy favor exacerbation and progression of pre-existing pyelone- 


phritis. For this reason, we are inclined to be more radical in advocating thera- 
peutic abortion in the pyelonephritic patient. 
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several instances our information was not obtained until late in pregnancy, and in 
two, religion forbade therapeutic abortion. However, most of these patients tolerated 
pregnancy better than we had anticipated. 

We are inclined to the belief, after study of the hypertensive as opposed to the 
glomerulonephritie group, that vascular disease is a considerably more common 
underlying factor in pre-eclampsia and eclampsia than is glomerulonephritis. 


III. PATIENTS WITHOUT HISTORY OF ACUTE OR SUBACUTE NEPHRITIS WITH 
NORMAL BLOOD PRESSURE AND URINE PRIOR TO AND IN THE 
FIRST TRIMESTER OF PREGNANCY 


These patients are the only ones of whom we are reasonably certain that the 
elevation of blood pressure, albuminuria, edema, and symptoms which developed in 
the latter part of pregnancy were uncomplicated by pre-existing vascular or renal 
disease. We have chosen to call those with milder disturbances pre-eclampties, 
Grade I, and those with marked signs and symptoms pre-eclamptics, Grade IT. We 
share the common point of view that only a certain number of patients in this 
general group are likely to have convulsions even if untreated, and that many of them, 
particularly in the milder group, will go on to uneventful delivery of a live baby at 
term, irrespective of treatment. Further, we believe that the vast majority of 
patients who are likely to develop eclampsia if untreated fall into the severe group, 
as subsequently defined. However, in dealing with any single patient, we know of 
no infallible means of prognosticating the outcome in this respect. Every year we 
are confronted with one or two patients with slight ante-partum hypertension and 
albuminuria without symptoms who unexpectedly develop intra-partum or post- 
partum convulsions. Conversely, we see a number who, on the basis of the severity 
of their signs and symptoms, might be expected to have convulsions and do not. The 
amount of hypertension, albuminuria, and edema are, of course, generally helpful, as 
is the level of uric acid in the blood. However, clinical methods are far from in- 
fallible in differentiating the potentially eclamptic cases. The interesting experiments 
of Dieckmann’ concerning the variation in response of the blood pressure and urine 
output to small doses of pituitary extract in such cases offer a possible means for 
more precise classification. However, the method is hardly applicable as a routine 
clinical test because of the reactions which are sometimes encountered, especially 
in the potentially eclamptic group. 

Thus, we would justify the tentative use of the term pre-eclampsia, Grade I, in 
the milder cases, for some of these patients, at least, are potential eclamptics. That 
many others may be patients with latent hypertension is suggested by clinical and 
follow-up study of the group.* 

a. Pre-eclamptics, Grade I (Mild).—There are 255 patients in this group, all of 
whom had some elevation of the blood pressure in the last trimester of pregnancy. 
The range of systolic pressure was usually from 140 to 160 mm. Hg, and the diastolic 
pressure generally ranged from 90 to 100 mm. Hg. The urine contained not more 
than 0.6 gm. of albumin per liter and edema was variable, usually slight or absent. 
Patients who had symptoms which are generally recognized as indicating that con- 
vulsions are imminent, such as severe frontal headache, blurred vision and amblyopia, 
epigastric pain, vomiting, torpor and irritability were not included. 

*Retinoscopy is of considerable value as a guide to policy in the treatment of 
patients with hypertension and albuminuria complicating pregnancy. However, we 
have found it of little value in the differential diagnosis between mild hypertensive 
disease and mild pre-eclampsia. Follow-up study has shown that we are unable to 
differentiate between the early structural change of the retinal vessels characteristic 
of hypertensive disease and spasm. In the group of 235 patients classified as pre- 
eclampsia, Grade I, there were many with subsequent hypertension whose retinal 
vessels were normal at the time of the pre-eclampsia. Of greater significance is the 
fact that there were 16 patients upon whom the diagnosis of mild to moderate 
retinal vessel sclerosis was made who subsequently showed repeatedly normal blood 
pressures. Family history for hypertensive disease as obtained from clinic patients 
is unreliable. The patients with post-partum hypertension were equally divided with 
respect to positive and negative family histories for hypertension, while 34 patients 
who gave positive family histories subsequently had normal blood pressures. Family 


histories controlled by taking the blood pressures of parents and siblings have been 
of definite significance in a small series of cases. 
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The measures used in the treatment of these 235 patients were usual ones. They 
consisted of rest, light diet with adequate protein and low salt intake, mild saline 
-atharsis when indicated, and restriction of fluid intake which was adjusted to the in- 
dividual’s ability to eliminate water. Most patients of this group were in the 
hospital for three or more days prior to delivery. 

Cesarean section was performed upon 12 patients, but in no instance primarily 
because of the toxemia, Labor was induced by castor oil alone or combined with 
artificial rupture of the membranes in 76 patients or 32.54 per cent, 

There were no maternal deaths. The fetal mortality was 4.8 per cent, and it is of 
interest that all babies lost were viable stillbirths. Further, no stillbirths resulted 
from labor induction. Although the total fetal mortality was relatively low, this still- 
birth rate is some three to four times that for the hospital, exclusive of toxemies. 
It has become well established that liveborn babies of more than thirty-six weeks 
vestational age rarely succumb to prematurity. With this in mind, it might be well to 
consider more frequent inductions of labor during the last four weeks of pregnancy 
in all types of so-called pregnancy toxemias. 

We have examined the patients of this group at intervals of from six months 
to three years post partum. There were no instances of detectable impaired renal 
function. The incidence of systolic blood pressures above 150 mm. Hg was 21 per 
cent, although the average age at the last examination was less than thirty years. 
This is some three times the incidence of hypertension for women of similar age dis- 
tribution, irrespective of pregnancy toxemia, and as will be shown, greater than 
for the group with severe uncomplicated pre-eclampsia (Grade IL). These observa- 
tions might be used in support of our impression that the group above defined as pre- 
eclamptics, Grade I, contains a number of patients with latent hypertension made 
manifest by pregnancy.* 

b. Pre-eclamptics, Grade II (Severe).—This group is made up of 50 patients, all 
of whom developed sustained systolic blood pressures over 160 mm. Hg. In most in- 
stances, the diastolic pressure was over 110 mm, Hg. All of them excreted more 
than 0.6 gm. of albumin per liter of urine. The amount of edema was variable, 
although it was marked in most cases. Most of these patients had one or more 
of the premonitory symptoms of impending eclampsia, such as severe frontal 
headache, blurred vision or amblyopia, epigastric pain, vomiting, torpor, or ir- 
ritability. 

All of these patients were under observation in the hospital prior to delivery. 
In general, therapeutic measures consisted in absolute bed rest, sharp restriction of 
water and salt, light diet and moderate saline catharsis, A number of them were 
given morphine or sedatives, and some were digitalized and given magnesium 
sulphate intravenously. There were five instances of premature separation of the 
placenta and five twin pregnancies. . 

Pregnancy was terminated prematurely in 40 patients. This was accomplished by 
cesarean section in 15, and pelvic induction of labor in 25 instances, The gross 
fetal mortality was 25.5 per cent. Of the 55 babies delivered, 10 were stillborn of 
whom 7 weighed more than four pounds. There were 4 neonatal deaths of premature 
babies. Forty-one babies were discharged living and well. There were no maternal 
deaths in this group. 


*In addition, 83 patients who had had pre-eclampsia as defined, three to eighteen 
years before, have been studied from the standpoint of subsequent hypertension and 
cardiac enlargement. The average age at the time of follow-up examination was 
35.5 years. The incidence of systolic pressures over 150 mm. Hg was 44.6 per cent, 
and the transverse diameter of the heart exceeded one-half the transverse diameter 
of the chest in 36 per cent. In a control group of parous women delivered during a 
corresponding period, with a similar age distribution, whose pregnancies were known 
to have been uncomplicated by hypertension or albuminuria, the incidences of hyper- 
tension and cardiac enlargement were 7 per cent and 14 per cent, respectively. 

These relative incidences of hypertension are of interest. Not only is the incidence 
of hypertension following pre-eclampsia, Grade I, more than three times the average 
for women of similar age distribution irrespective of pregnancy, but also those 
women who have had pregnancies uncomplicated by pre-eclampsia show an incidence 
of hypertension subsequently which is considerably below that for women of similar 
age distribution, irrespective of pregnancy. 

This latter observation suggests that the ability to go through pregnancy without 
rise in blood pressure is an excellent test for the absence of latent hypertension. 
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Forty-seven of these severely pre-eclamptic patients have been examined from 
six months to two and one-half years following delivery. One patient had both 
hypertension (blood pressure 170/110) and a very slight trace of albumin in the 
urine one year post partum. This woman is an octipara, 41 years of age. We have 
been unable to persuade her to come in for more complete study. There are 5 ad- 
ditional patients who have had systolic blood pressures between 140 and 155 on one 
occasion after the third month post partum. In each instance at one or more sub- 
sequent visits, the blood pressure has been less than 140 mm. Hg. Thus, of 47 
patients with severe pre-eclampsia who have been followed for six months to two 
and one-half years post partum, only one has definite hypertension or albuminuria, 


IV. PATIENTS ABOUT WHOM THERE WERE INSUFFICIENT DATA CONCERNING 
THE VASCULAR AND RENAL SYSTEM BEFORE PREGNANCY TO PERMIT OF 
EXCLUDING ANTECEDENT VASCULAR AND RENAL DISEASE 


There are 185 patients who fall into this group. Many of them were first exam- 
ined after the fifth month of pregnancy and had no reliable records of blood pres- 
sure or urine examination prior to this visit. A number showed blood pressure read- 
ings well within normal limits and narmal urine at two or three visits during the 
middle trimester of pregnancy, followed by the appearance of hypertension with or 
without albuminuria and edema. We have no doubt that some of these, if we had 
adequate records, would fall into the previously defined pre-eclamptic groups. How- 
ever, we do not have such records. There are also a number of patients upon whom 
we have records of blood pressure beginning in the fifth and sixth months of preg- 
nancy which ranged from 130 to 140 mm. Hg systolic over 85 to 90 mm. Hg diastolic, 
who subsequently showed definite hypertension with or without albuminuria. We 
believe that many of these were definite hypertensive patients whose blood pressure 
had decreased temporarily during the middle trimester to within normal limits. As 
we have previously pointed out, the characteristic decrease in blood pressure in the 
middle trimester of pregnancy seen in normal patients is often exaggerated in hyper- 
tensive patients. There are also undoubtedly a few parenchymatous nephritic pa- 
tients included in this group. 

The clinical courses of the majority of these patients were similar to those of the 
group described under pre-eclampsia, Grade I. Twenty-eight of them, had they 
been known to have been normal prior to pregnancy, would have been classified 
as pre-eclamptic patients, Grade Il. However, the fetal mortality for this whole 
group was 6.5 per cent, a rate which approaches that of the known hypertensive 
patients. At follow-up examination, 93 of these patients showed systolic blood 
pressures of over 150 mm. Hg, an incidence of 50 per cent. 


DISCUSSION 


Our principal objective has been to divide the patients into clearly 
defined groups, the study of which will give us an improved basis for 
offering both an immediate prognosis for pregnancy with respect to 
the mother and baby, and an ultimate prognosis for the mother with 
respect to subsequent vascular and renal disease. In addition, such 
study would seem to give information of value with respect to the ques- 
tion whether pregnancy toxemia initiates a progressive vascular hyper- 
tensive process. We are aware that the method of classifying patients 
is not ideal. However, it has the advantages that it is primarily de- 
seriptive and that it involves the use of no new terms. 

The results of this study are in accord with the general opinion that 
pregnancy should be avoided by patients with marked vascular hyper- 
tension. Evidence of structural changes in the vessels of the retina, 
vascular symptoms, cardiac enlargement, evidence of renal damage, and 
finally, the lack of response of the blood pressure, particularly the di- 
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astolie pressure, to a few days of bed rest characterize the poor risks 
in the hypertensive group. When early pregnancy is found in patients 
of this type, we believe that therapeutic abortion is indicated. 

On the other hand, patients with mild asymptomatic hypertension, 
which decreases considerably with bed rest, no cardiac enlargement, 
normal urine and renal function have a 90 per cent chance of obtaining 
a live viable baby, provided that they are under a strict hygienie and 
nutritional regime. We would point out that even in this group, the 
hypertension increases during the last trimester of pregnancy in over 
half of the eases, and that marked albuminuria appears in nearly half. 
At follow-up examination, the blood pressure was found to be signifi- 
cantly higher than before the pregnancy under consideration in 53 per 
cent of the eases. However, in a few instances it was lower, and in many 
it was unchanged. Further, each time we are almost convineed that 
pregnancy permanently aggravates hypertensive disease, we see three 
or four women whom we know to have had hypertension for years at 
follow-up examination, who show no evidence of progression after a long 
series of pregnancies. Certainly, we do not find enough evidence to 
justify radical interference in patients already pregnant, with mild 
asymptomatic hypertension, normal hearts and kidneys. 

With reference to patients with chronie glomerulonephritis, our group 
is too small to justify a definite opinion. Having obtained 14 living 
babies from 15 patients we are inclined to be less pessimistic about the 
immediate outcome with respect to the baby than previously. We shall 
tentatively take the position that in the absence of history of signs of 
renal decompensation, the wishes of the patient may be weighed with 
reference to continuing an existing pregnancy. 

Among the patients known to have been previously normal who de- 
veloped hypertension with or without albumin and edema during the 
last trimester of pregnancy (pre-eclampsia, Grades I and II), it is of 
considerable interest that subsequent hypertension was much more fre- 
quent in the mild than in the severe group. The data presented lend 
support to the premise that in many patients of the mild group, the 
terminal appearance of asymptomatie hypertension is the response to 
pregnaney that one may expect in individuals with latent hypertension. 
This is in agreement with the view expressed by Herrick and Tillman.* 
However, at present we know no practical clinical means of differenti- 
ating the potentially eclamptie patients of this group from the others. 
We cannot entirely agree with Stander® that such individuals can do 
themselves no harm by successive pregnancies. If one-fifth of this group 
can date the onset of their hypertension from one pregnancy alone, it 
would appear that one should be cautious in subjecting this group to the 
insults associated with repeated pregnancies. 

Finally, from the evidence we have been able to obtain regarding 
previously normal patients who developed marked albuminuria, hyper- 
tension, edema, and symptoms in the last trimester of pregnaney, com- 
monly deseribed as eclampsism (our pre-eclampsia, Grade II), the 
sequelae referable to the vascular and renal systems appear to be 
minimal. The commonly held viewpoint that this disease frequently 
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causes permanent and progressive vascular or renal damage is not sub- 
stantiated by our data. Our findings in this group are consistent with 
our previously reported experience with a similar group of previously 
normal individuals who had had eclampsia. The two seem to be the 
same disease except for the added svmptoms of convulsions and the at- 
tendant poorer immediate prognosis in eclampsia. The greater incidence 
of subsequent hypertension in the group of previously normal patients 
who developed mild asymptomatic hypertension with or without albu- 
minuria (pre-eclampsia, Grade I) suggests that many of them suffered 
from latent hypertension made manifest by pregnancy, rather than a 
milder form of our pre-eclampsia, Grade IT. However, until some satis- 
factory clinical means of identifying these patients with latent hyper- 
tension during pregnancy is devised, we feel obliged to include them in 
the group designated pre-eclampsia, Grade T. 
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CIRCUMVALLATE PLACENTA IN UTERO 


Marte M.D., New ORLEANS, La. 
(From the Department of Anatomy, Tulane University) 


N VIEW of the clinical significance of circumvallate placentas, recently emphasized 

by Hobbs and Rollins,! Goodall,2 and Hunt,’ the report of a circumvallate placenta 
in utero seems pertinent. Granting that discrepancies in the reported frequencies 
of delivered circumvallate placentas may be due in part to a failure to discriminate 
between marginate and circumvallate types, it is nevertheless obvious that the oppor- 
tunity to observe either of these related types in utero is exceptional. Herff,4 in 
1896, definitely stated that no circumvallate in situ had been described. Liepmand 
later reported four uteri in which folds of membranes projected into the amniotic 
cavity and overlapped the placental margin to a greater or lesser extent. Meyeré 
described a four-months pregnant uterus with a marginate placenta in utero. Bumm? 
pictured a circumvallate and a marginate placenta in utero. 

Gross Specimen.—This was removed therapeutically from a tuberculous patient 
at about the fifth month of gestation (the fetus measuring 14 cm. crown-rump). The 
uterus was first fixed intact in 10 per cent formalin, then after hardening it was di- 
vided in two slightly unequal parts, a posterior section representing 42 per cent of 
the total uterine surface, and an anterior, 58 per cent. 

The placenta covered the greater portion of the posterior section, beginning about 
3 em. above the internal os and extending about 1.5 cm. into the superior portion of 
the anterior section (Fig. 1). For this stage of gestation, the placenta covered 
relatively a small extent, 56 per cent of the entire uterine lining. 

The uterus, almost spherical in form, measured 13 em. in its greatest length 


(from internal os to outer surface of fundus), in maximum transverse breadth 13.7 


em. and 12.2 em. anteroposteriorly. The thickness of the uterine wall varied in 
different locations, averaging 0.55 em, 
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The placenta presented all the characteristics of a typical circumvallate form as 
deseribed by Williams.8 The cord was attached near the center of the placenta, the 
distance between its insertion and the placental rim fluctuating between 4.5 and 5.8 
em. Radiating in all directions from the base of the cord, the umbilical vessels 
ramified beneath the amnion. Before reaching the ring formation, however, the 
branches turned directly into the substance of the placenta, the ring thus being de- 
void of superficially coursing vessels. 


Fig. 2.—Fold and adjacent structures of a circumvallate placenta, drawn at 10X 
magnification. A, amnion; AC, amniotic cavity; B, blood vessel; CF, chorion 
frondosum ; CL, chorion laeve; DB, decidua basalis, proper; DC, decidua capsularis ; 
DV, decidua vera, proper; F, fibrin; G, uterine gland; JL, inner lamella of extra- 
chorial placenta, decidua vera; JV, intervillous space; L, uterine lumen; M, myome- 
trium; NV, necrotic villi; OL, cuter lamella of extrachorial placenta, decidua basalis 
or vera(?); V, villi. 


Fig. 1.—Circumvallate placenta in utero. 
: 
‘ 
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The ring, which encircled the entire placenta, varied in width and form. The 
actual ring, yellowish white in color, appeared as a thickened, elevated ridge, as a 
vertical fold, or as a centrally reflected horizontal shelf (Fig. 1). The ledge or free 
part of this flattened fold was composed of two layers each of amnion and chorion 
with the related decidua (Figs. 2 and 8). The slit-like space between the fetal 
surface of the chorial-placenta and this amniochorial duplication varied in width. 
The amnion, chorion laeve, and decidua capsularis were reflected peripherally from 
the inner border of the rim or ledge, covering the ring as they were directed to- 
ward the region of decidua vera (Figs. 1 and 2). 

Microscopic Examination.—A microscopic study was made in the region of the 
amniochorial duplication. A section of the duplication (Figs. 2 and 3) showed, in 
order from within outward, amnion, chorion laeve, decidua capsularis, a space 
(limited centrally by a confluence of decidua capsularis and vera), decidua vera (?), 
chorion laeve and amnion. Then follow in order the tunnelled or slit-like extension 
of the amniotic cavity, the amnion, chorion frondosum, decidua basalis (or split 
vera), and myometrium. 


~ 


Fig. 3.—Photograph of gross specimen from which the block was removed for draw- 
ing, Fig. 2 


The ring itself was composed of rudimentary villi, degenerating decidual cells, 
necrotic cells (lymphocytes and fibroblasts), ‘‘phantom’’ red blood corpuscles and 
an abundance of fibrin. At the inner border of the ring (instead of from the 
periphery of the placenta as normally), the decidua capsularis became continuous 
with decidua vera which was split in two layers by the chorionic villi and intervillous 
space. The lower or outer layer was continuous with the decidua basalis; the upper 
or inner layer formed the extrachorial covering of the placenta and was continuous 
with the capsularis. The decidua capsularis, thickened at the junction with the 
decidua vera, became greatly reduced as, with the amnion and chorion laeve, it 
extended peripherally from the ring, separated from the extrachorial placenta by a 
definite space. The villi of the chorion laeve did not terminate abruptly; instead, 
small rudimentary stems extended from the chorionic plate for a short distance 
(approximately 1.5 mm.) beyond the confluence of the two lamellae of decidua 
vera. Interspersed among these degenerating villi there were clumps of cells of 
uncertain identity. They were definitely either trophoblastic or decidual, but a 
discrimination was impossible at the present time. 

Composed of only a few cells and much fibrin at the ring, the capsularis showed 
a progressive reduction in thickness and increased necrosis from the ring outward. 
It was entirely wanting on the wall of the uterus opposite the placental attach- 
ment. The lamellae of the extrachorial placenta showed marked fibrin precipitation 
facing the villi. The intervillous space separating the vera into two layers was 
continuous for some distance beyond the placenta with the maternal blood vessels 
of the decidua vera, the extended extrachorial intervillous space having apparently 
utilized the vessels of the decidua vera (Fig. 2). 


NS 
go 
, 
: 


DEES-MATTINGLY: CIRCUMVALLATE PLACENTA IN UTERO 899 


The decidua basalis and basal lamella of decidua vera presented a compact and 
a spongy layer (Fig. 2). The inner lamella of the extrachorial decidua vera was 
composed almost entirely of compact decidua. In the vicinity of the extrachorial 
placenta, beginning at the inner free edge of the fold and extending just beyond 
the extrachorial margin, the uterine glands were greatly augmented, thereby increas- 
ing the thickness of the decidua, The extremes of the thickened decidual zone were 
2.6 mm. and 1.3 mm., the compact constituting 0.4 mm. and 0.8 mm., respectively. 
Immediately centralward from the ring, the decidua was practically reduced to a 
spongy layer which measured only 0.3 mm. in thickness, Further centrally the decidua 
basalis measured 1.8 mm. with compact and spongy layers about equally divided. 
The vera adjacent to the extrachorial placenta measured 1.6 mm., of which the spongy 
layer alone amounted to 1.2 mm., but further removed from the placenta, the 
decidua was thin, measuring approximately 0.5 mm., with the spongy layer con- 
stituting about four-fifths of the entire thickness, 

Theories of Origin.—Williams reviewed so thoroughly the literature of the many 
conflicting theories of origin of circumvallate placentas that only those not ineluded 
in his publication are reviewed here. Drosin® states that placental rings, which he 
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Fig. 4.—Photograph of an early chorionic vesicle. 


considers identical in nature and origin with typical forms of circumvallate, represent 
evidence of readjusted prenatal separation of placenta. Kreis!® considers that 
margination is due to hemorrhage which results in fixation of chorion with or with- 
out folds. Manzil1 feels that circumvallate placentas and cysts are accompanied 
by fibrinous deposit following hemorrhage during pregnancy. Talbott2 associates 
the circumvallate formation with chronic sepsis during pregnancy, stating that 
persistent growth of placental tissue from the maternal surface within the injured 
edge raises the infarcted edge and the margin of the attached membranes away from 
the uterine wall, resulting in typical circumvallate formation. Goodall ascribes 
circumvallation to chorionic sclerosis following reactionary edema; this sclerosis of 
the chorion is supposed to diminish its expansibility, hence resulting in the hyper- 
trophy of placental tissue beyond the infarction. Corinaldesi,13 while supporting 
Sfameni’s!4 idea of in-co-ordination in distention of the uterus and _ placental 
growth, as well as variation in uterine and intrachorionie pressure, mentions a fune- 
tional theory of Funck!5 wherein the extrachorial margin is regarded as an ex- 
pedient reduction of excess placenta. Torpin'® favors a similar mechanism: ‘‘pla- 
centa marginata and placenta circumvallata are the results of the effort of nature 
to convert excess placental tissue into passive membrane.’’ He further states that 
circumvallate placenta forms when the ovum is embedded in the uterine cornu 
(‘‘Tubenecke Placenta’’ of Bayer17) and others. 

Hobbs and Rollins agree with Meyers, Williams and others in the manner of 
formation of circumvallate placenta. That also is the interpretation supported by 
the present writer. 
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In the absence of tangible evidence concerning implantations, it is impossible to 
determine conclusively the etiology of these cireumvallate placentas. However, it is 
suggested that the large villous roots, with their many small branches dispersed 
through a relatively small thick placenta (as observed by me!8 in cireumvallate 
placentas) as well as the extrachorionic structural relations existing in the speei- 
men here reported, are in accord with the theory expounded by Meyers and later 
by Williams, namely, that the immediate origin of the circumvallate placenta is from 
scanty development of the chorion frondosum. Chorionic vesicles of like age dis- 
play wide variation in the extent of the chorion frondosum, and not infrequently 
its area is much reduced, as in the specimen shown in Fig. 4+. Note that the 
frondosum is relatively small (actually smaller than the picture indicates as the 
specimen turned slightly while photographing) ; the villi are large, markedly elongated 
and greatly branched. Just what is responsible for this overzealous degeneration 
of villi over the remainder of the chorion is the pertinent question. Many factors 
may be responsible, as aptly pointed out by Goodall. Defects may be inherent in the 
ovum before fertilization or may arise after implantation due to disease or unfavor- 
able condition of the uterine mucosa. Shute!® reports spontaneous abortions with 
deciduas which are apparently normal, where the abortion is assumed to be due to 
‘*an elusive biochemical mechanism’’ involving the resistance of maternal blood 
serum to the activity of the trophoblast. These and many other factors determine 
the activity of the trophoblast, therefore, the size of the chorion frondosum, the 
ultimate size of the placenta and the possibility of the continuation of gestation. 

The chorion begins its differentiation into chorion frondosum and chorion laeve 
in the second month of pregnancy. Once this distinction has occurred, it is ir- 
revocable. As pregnancy advances the chorion frondosum and decidua basalis are 
uniformly extended. If the frondosum is too restricted to satisfy the developing in- 
dividual, the pregnancy is either terminated or adequate absorptive area is secondarily 
established. To compensate for the reduced area, villi elongate, undergo marked 
branching and of necessity are diverted peripherally. (The lines of growth tension 
illustrated by Goodall in his Figs. 7 and 8 show such extension of villi beyond the 
frondosal plate.) In so doing these peripheral villi split the decidua vera, pro- 
ducing the condition observed in the extrachorial part of the placenta (Fig. 2). With 
the enlargement of the fetus, the extraplacental membranes at the limit of the 
frondosum would bend back on themselves as they fill the uterine cavity about the 
fourth month of pregnancy, thus forming the ring of the circumvallate placenta. Due 
to disturbance of the normal relations, including the altered blood supply at the fold, 
sclerosis is the natural sequence. The degree of distention or the general contour of 
the bulging ovum as it balloons into and fills the uterine cavity would determine the 
extent and character of the ring and membrane duplication, Sclerosis thus plays 
a secondary role in the ring formation. 

It would seem, then, that whatever the underlying cause, circumvallate placenta 
is the result of too scanty development of the chorion frondosum, 


I wish to thank Dr. J. Blaine for the drawings. 
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Toxemias of Pregnancy 


Glassman, Oscar: A Study of Hyperemesis Gravidarum With Special Reference 
to Blood Chemistry, Surg. Gynec. Obst. 66: 858, 1938. 


All cases of hyperemesis gravidarum are classified as toxemia. The incidence 
in the Woman’s Clinic of the New York Hospital is 0.71 per cent. The average 
age in this series is 27.9 vears. There is an increased incidence in primiparas 
but no apparent increase in elderly primiparas. Hyperemesis gravidarum is rela- 
tively infrequent in negroes. 

The length of time during which vomiting persists, the duration of the preg- 
nancy, the pulse rate, and the blood pressure have no definite relation to severity 
of the condition. 

High hemoglobin appears to be of some diagnostic significance and as a rule 
denotes marked dehydration. 

The nonprotein nitrogen and the uric acid content may be increased but show a 
sharp drop after treatment with intravenous fluids. In some cases of late vomit- 
ing of pregnancy and in some patients who do not respond to treatment, the non- 
protein nitrogen and the uric acid content tend to rise. 

Blood chlorides and sugar values are usually within the normal limits. A few 
patients show extremely low values but respond to therapy. 

There is a marked fluctuation in the carbon dioxide combining power of the 
blood with great tendency to acidosis. 

Acetonuria is a conspicuous finding and although not the immediate cause 
of vomiting, control by proper therapy is important. 

The value of blood chemical studies in the rational treatment of hyperemesis 
gravidarum is at once evident. 

Prognosis is dependent upon the following: The hemoglobin values, the weight 
curve, the presence or absence of acetonuria, the blood chemistry determinations, 
and the effect treatment has on these factors. 

Among the indications for interruption of pregnancy are continued loss of 
weight with rising nonprotein nitrogen and uric acid, retinal hemorrhages, and 
marked jaundice. 

C. HENSKE. 


Trillat, P., and Bernay, P.: Three Cases of Severe Vomiting of Pregnancy 
Treated by the Duodenal Tube With Biliary Drainage, Bull. Soc. d’ obst. et de 
gynéc. 26: 213, 1937. 

The authors treated three cases of hyperemesis gravidarum by means of the 
duodenal tube. This procedure enabled the patients to receive fluids, salt, and sugar, 
with insulin to overcome dehydration, chloropenia, inanition and acidosis. Above 
all it permitted biliary drainage which was instituted by the administration of huge 
doses of magnesium sulfate. These treaments were repeated every few days and the 
patients were cured after three or four passings of the tube. 

J. P. GREENHILL. 


Fischer, E.: Rectal Instillation of the Patient’s Own Urine in the Treatment of 
Vomiting of Pregnancy, Med. Klin. 32: 1298, 1936. 


During the last ten years numerous recommendations have been made for the 
treatment of hyperemesis gravidarum. These include the use of Lugol’s solution, 
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bromides, corpus luteum, thyroid, serum from pregnant women, the patient’s own 
blood and the serum of the patient’s husband. Since Titus and Givens recom- 
mended the use of intravenous glucose, the author has used this with insulin. 

Since 1931 among 12,207 labor cases the author encountered 141 eases of 
hyperemesis. Pregnancy had to be terminated in 26 cases or 18.4 per cent. One 
woman died. 

In spite of the good results obtained by means of glucose and insulin, the 
author sought a new form of treatment. During the past year he has been using 
the patient’s own urine and administering it in the form of a rectal instillation. 
In addition to this, the patient is almost starved during the first two or three 
days. The urine is administered twice daily, at first in 5 ¢.c. doses then with a 
daily increase of 1 ¢.c. until 15 ¢.c. are given twice a day. The patient is not 
told of the nature of the rectal instillation. In all 9 patients where this form of 
treatment was employed, the toxic vomiting ceased after three or four days. 
There were no recurrences of vomiting. 

J. P. GREENHILL. 


Baens, Alfredo, and Espinola, Noe: Acute Yellow Atrophy of the Liver in Preg- 
nancy, J. Philippine Islands M. A. 17: 679, 1937. 


The authors state that out of 53,129 patients admitted over a period of twenty- 
seven years, 6 cases were diagnosed as acute yellow atrophy of the liver. Most of 
the cases occurred during the last trimester of pregnancy. 

The symptoms most commonly presented are those of severe toxemia, referable 
to serious disturbances of liver and stomach, the central nervous system, heart and 
kidneys. In a pregnant woman with some signs of a toxemia of pregnancy, the 
appearance of a subicteric tinge in the sclera should serve as a warning that more 
serious developments may follow. Vomiting is quite a common symptom, also 
severe pain in the epigastrium and in the region of the liver. The kidneys show 
signs of acute nephritis, with albumin, casts, and sometimes red blood cells in the 
urine. The patients had scanty and highly colored urine. Marked prostration and 


dyspnea are other common symptoms. 
C. O. MALAND. 


Hofbauer, J.: Pathogenicity of Eclampsia, Zentralbl. f. Gyniik. 61: 2482, 1937. 


Hofbauer reviews his own contributions to the etiology of eclampsia. The 
pregnant organism is under the persistent influence of protein split products. The 
syncytial elements from the periphery of the ovum gain access to the intervillous 
spaces in the placenta and eventually into the maternal circulation, where they 
bring about necessary changes in the glands of internal secretion (anterior 
pituitary, thyroid, adrenals). He has demonstrated an increased hypophyseal- 
adrenalin effect which may be direct or indirect and has shown that there is an 
increase in the adrenalin content in the blood of eclamptic women. 

There is an indirect parallelism between the findings in the blood of women with 
eclampsia and animals into which posterior pituitary extract has been injected 
intravenously. There is an aerobiosis of the tissues in animals after intravenous 
injections of pituitary just as there is in eclamptic organisms. There is also a 
generalized spasticity of the arterioles and an analogous change in the various 
organs of the body. 

Hofbauer refers to Dieckmann’s investigation of the effects of pituitary extract 
on nonpregnant, pregnant, and pre-eclamptic women. Dieckmann found a slight 
increase in the blood pressure of normally pregnant women after injection of 
pituitary, but there were a precipitous rise in blood pressure and an oliguria 
following injection of pituitary extract in the women who had _ pre-eclampsia. 
These findings support the theory of hormonal origin of the toxemias of the 
second half of pregnancy. 

Hofbauer asks whether it is excessive production of pituitary and adrenal 
hormones or lack of removal of these hormones which is responsible for the 
toxemias. He points out that in order for neutralization of these hormones to 
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take place it is necessary to have intact liver function. On the other hand, an 
increased pituitary hormone content of the body harms the liver; hence there 
is a vicious circle. Hofbauer maintains that the increased effects of the posterior 
pituitary-adrenal system in eclampsia are due to lack of neutralization of these 
hormones in the liver and the capillary endothelium. 

J. P. GREENHILL, 


Shute, Evan: The Endocrine Background of the Toxemias of Late Pregnancy, 
Surg. Gynee. Obst. 65: 480, 1937. 


The late toxemias of pregnancy may be grouped into two principal categories, 
those which are real or impending eclampsia, and those which are real or impend- 
ing retroplacental hematomas or abruptio placentae. These groups may be differ- 
entiated by the fact that the former excrete a great excess of prolan and the 
latter are marked by an excess of estrogenic substance in the blood. 

Similarly, studies of thyroid activity and of blood cholin values give further 
reason for such a fundamental division of the late toxemias. 

The abruptio placentae type exceeds the eclamptic type by about nine to one 
in the small series studied. It was found that wheat germ oil is a prophylactic 
and therapeutic agent of great value in treating the abruptio placentae group. 

There is some reason to suspect that estrin therapy may assist in the therapy 
of the eclamptie type. 

WILLIAM C. HENSKE. 


De Snoo, K.: Eclampsia and Premature Separation of the Placenta, Monatschr. 
f. Geburtsh. u. Gynik. 102: 257, 1936. 


In the opinion of the author the placenta produces not only specific hormones 
but also products of metabolism which are important during pregnancy. These 
metabolic products are not constant but change with advance in pregnancy. It is the 
latter products and not the specific hormones which produce intoxication symptoms 
during pregnancy. As yet these products are not determined, but they are the ones 
responsible for edema of the tissues, spasm of the blood vessels, and disturbances 
in the liver, kidneys, and circulatory system. They also produce changes in the 
brain which lead to eclamptic convulsions. The conditions necessary for the ocecur- 
rence of eclampsia are retention of salt, increase in blood pressure, and increased 
sensitivity of the convulsion center. The exciting cause of eclampsia is some par- 
ticular emotion such as fear, worry and hyperventilation. Convulsions produce 
reflex spasms of the blood vessels which lead to an increase in blood pressure, and 
this is followed by apoplexy and hemorrhages in the eyes, kidneys, liver, ete. The 
same reflex spasms of the blood vessels may be produced by large recurrent placental 
hemorrhages. When the sodium content of the blood is lowered by means of a water 
diet and a salt-free diet, eclampsia does not occur. The author looks upon eclampsia 
not as a poisoning but as a morbid reaction of the body against the normal metabolic 
products of the ovum under abnormal or unphysiologic modes of living. 

J. P. GREENHILL. 


Hayes, B. A.: Urinary Back Pressure as a Cause of Toxemia of Pregnancy, Urol. 
& Cutan. Rev. 40: 545, 1936. 


Prior to delivery the author treated 39 patients with pernicious vomiting, pre- 
eclamptic toxemia, or eclampsia. All the mothers showed immediate improvement 
after the kidneys were drained and all ultimately recovered, with some showing 
more or less permanent kidney damage. Among 19 with pernicious vomiting, only 
one miscarriage was observed, and that was in a syphilitic mother. Infant mortality 
is not higher, in fact less by this method of treatment than by more conservative 
methods, such as rest, sedation, and intravenous glucose. 

Based on the findings in this series the logical treatment for such conditions 
divides itself into two general headings. Preventive treatment can be achieved 
by seeing to it that at all times throughout pregnancy the urinary tract is open 
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and drains properly. This merely necessitates proper watchfulness on the part 
of the obstetrician and the services of a urologist at such times when ordinary 
measures do not suffice. Curative treatment more or less resolves itself into the 
treatment of emergencies such as eclampsia, pernicious vomiting or severe nephritic 
states. Cystoscopie drainage provides the quickest and most certain relief of these 


conditions and paves the way for any subsequent procedures, 
J. P. GREENHILL. 


Guthmann, H., and Hildebrandt, H.: Influence of the Sex of the Child on the 
Origin of Pregnancy Toxicosis, Monatschr. f. Geburtsh. u. Gyniik. 101: 264, 
1936. 

In the opinion of the authors, under certain conditions the sex of the ehild 
has a definite influence on the development of the toxemias of pregnancy, 
especially eclampsia. The conditions for this relationship are as follows: (1) The 
simultaneous occurrence of overfeeding of protein and fat and the presence of a 
male child; (2) An undernourished individual who has taken an excess amount 
of protein and fat and has a male child. In women with multiple pregnancies, 
male children are particularly likely to have an effect on the development of 
eclampsia and pre-eclampsia. In multiple pregnancy there is a 33 per cent excess 
of males. Women who have multiple pregnancies are twice as likely to develop 
the toxemias of pregnancy as those who have single gestations, and they are three 


times more prone to have eclampsia. 
J. P. GREENHILL. 


Nordlander, E.: The Relation of the Blood Pressure During Pregnancy With 
Special Reference to the Connection Between Hypertension and Pregnancy 
Toxemias, Acta obst. et gynec. Scandinav. 17: 456, 1937. 


Nordlander studied the blood pressures of 3,417 pregnant women. He empha- 
sizes that a high systolic blood pressure at the time of the first prenatal visit 
has no significance. The more stable diastolic blood pressure is of greater value. 
The author found that a strict diet had a favorable effect on the toxemias of 
pregnancy. He observed that an increase in blood pressure occurred as the first 
symptom in one-fourth of the toxemia cases. He emphasizes that more reliance 
should be placed on the diastolic blood pressure than has been done previously. 

J. P. GREENHILL. 


Strauss, Maurice B.: Observations on the Etiology of the Toxemias of Pregnancy, 
Am. J. M. Se. 195: 728, 1938. 


Whether there is manifest edema or not, water retention is nevertheless present 
in greater or less degree in a large proportion of women during the last trimester 
of pregnancy. It may amount to as much as 10 per cent of body weight. This 
water retention is primarily conditioned by the level of the plasma proteins. The 
amount of water retained is in inverse proportion to the osmotie pressure of the 
plasma proteins. Unless the plasma proteins are below a certain level, a regime 
consisting of 1,500 ¢.. of skimmed milk daily, and hence extremely low in sodium 
but relatively high in calcium and potassium, will result in the elimination of re- 


tained water. 
J. THORNWELL WITHERSPOON. 


Fan, C. S.: Eye Changes and Residual Hypertension in Toxemia of Pregnancy, 
Chinese M. J. 53: 211, 1988. 


In the toxemias of pregnancy, studies of the eye grounds furnish valuable 
information. In a small group of Chinese patients with toxemia of pregnancy 70 
per cent exhibited fundus changes. Their relative rate of incidence and severity 
were closely related to the height of the blood pressure during the toxemia. In 
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50 per cent of all the toxemic cases the hypertension persisted after termination 
of the pregnancy, a fact which indicated permanent vascular damage. The rate 
of incidence of this residual hypertension was found to be related to the height 
of the blood pressure ante partum and, again, to the rate of incidence and severity 
of the eye ground changes. 

C. O. MALAND. 


McIlroy, A. Louise, and Rodway, Helen E.: Weight Changes During and After 
Pregnancy, With Special Reference to Early Diagnosis of Toxemia, J. Obst. 
& Gynaec. Brit. Emp. 44: 221, 1937. 


The 1,000 patients (primigravidas 704, multiparas 296) were kept under observa- 
tion from the twenty-fourth week of pregnancy to term. The average periodic 
gain in weight was in primigravidas 11 pounds 2 ounces, in multiparas 11 pounds 
7 ounces. The maximal increase occurred from the twenty-fourth to the twenty- 
eighth week, 3 pounds 5% ounces. The minimal increase occurred from the thirty- 
eighth to the fortieth week, 2 pounds 4 ounces. All the patients showed lower in- 
crease in weight than that found by other observers. This was probably due to the 
advice given to every patient as to dieting and exercise to prevent onset of toxemia, 

The age of the patient has an influence on the gain in weight in pregnancy. 
The older the patient the less increase there is in weight. The least gain occurred in 
patients of 36 and upward, being two-thirds less as compared with patients of 3 
or under. Parity has little or no influence; there was slight average total gain 
however, in multiparas, 11 pounds 7 ounces, as compared with primigravidas, 11 
pounds 3 ounces. Heavy patients showed less gain in weight than those of lighter 
build. 

The weight of the infant seems to have little influence on the changes in maternal 
weight. The infants of primigravidas were rather heavier if the maternal weight 
showed much increase. In this series there was little difference in the gain in 
weight of the patients who gave birth to infants of 10 pounds or more and those 
of 5 pounds or less. 

Decrease in weight occurs during the last two weeks before delivery in a 
number of cases: 22.5 per cent in primigravidas and 22.15 per cent in multip- 
aras. A few patients showed a periodic loss of weight throughout pregnancy. 
This is difficult to explain and may be due to tissue loss owing to excessive fetal 
demands, although these patients did not show marked evidence of malnutrition. 
Loss of weight is, as a rule, due to increase in exercise, reduction of carbohydrate 
intake and increased elimination. 

In the 75 cases of toxemia, average age was 33. Average periodic gain and 
total increase of weight were greater in this group. From the twenty-fourth to the 
thirty-eighth week the gain in weight was 50 per cent greater than in the normal 
eases. During the last two weeks of pregnancy it was almost three times as much 
as in the normal cases. Total gain was 114 times that of the nontoxic cases. 

Excessive or rapid gain in weight is in most cases due to errors in diet and 
lack of regular exercise. Reduction of weight is definite when the carbohydrate 
intake is lessened and more walking exercise is carried out. Excessive gain may 
also be due to edema of the tissues, although not evident on clinical examination 
until later. Some toxic patients, however, had marked edema without excessive 
gain in weight. 

Prevention of toxemia and early recognition of signs of its onset are to be ob- 
tained by careful attention directed to the routine weighing of antenatal patients. 

Seven hundred and ten patients were weighed approximately six weeks after 
delivery, and it was found that primigravidas showed an average loss in weight 
of 21 pounds 5 ounces and multiparas, of 18 pounds 14 ounces. Birth weight 
of the infant accounted for one third of the decrease in primigravidas and two- 
fifths in multiparas. 


J. P. GREENHILL, 
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Vignes, H.: Effects Produced by Illumination on Eclamptic Convulsions, Rev. 
frane. de gynée. et d’obst. 33: 588, 1938. 


Stimulation by light is particularly harmful to women with eclampsia and pre- 
eclampsia. Hence most authors insist upon placing women with eclampsia in a 
darkened room. Vignes decided to determine whether light would have any effect 
on the blood pressure of eclamptic women. He first experimented with men, non- 
pregnant women, women who were normally pregnant and others. He found that 
the sudden lighting up of a dark room had no immediate effect on the arterial 
pressure in half of the cases investigated. In some cases there was a mild eleva- 
tion and in others a slight decrease in the pressure. However a slight elevation 
was more constant in pregnant women, and it was constant in women who had 
toxemia. In this connection the author mentions that Benoit showed that light is 
a stimulant of the anterior pituitary especially the part which is concerned with the 
gonadotropic function. This effect is absent if the optic nerve is cut or the eyes 
are removed, There is also an effect on the pars intermedia, and there may be 
an effect on the posterior hypophysis. Because of this, Vignes warns against 
sudden illumination in cases of eclampsia. 

J. P. GREENHILL. 


Von Bud, G.: Pregnancy Toxicoses and Tumors: New Points of View on 
Etiology of Tumors, Arch. f. Gyniik. 163: 439, 1937. 


Bud maintains that the pregnancy toxicoses are caused by focal toxins, the 
therapeutic results he obtained with the extirpation of foci corroborate this. 
In a previous paper on convulsive eclampsia he had called attention to the effects 
of focal toxins on the nervous system. Moreover, on the basis of his studies on 
eclampsia without convulsions, on ileus and pyelitis and on the basis of clinical 
observations, he believes that the cause of puerperal fever is to be found in a 
disturbance of the nervous system, which in turn is elicited by focal toxins. On 
this basis could be explained also diseases of the ovum and placenta and the 
congenital predisposition to disease. Malignant and benign tumors which de- 
veloped after some conditions of irritation of the nervous system (eclampsia) 
and after paralytic-atonie pregnancy toxicoses (ileus and pyelitis), directed the 
author’s attention to the fact that the focal toxins not only exert an irritating 
effect on the nervous system but may lead also to tumor formation by way of 


trophie disturbances, 
J. P. GREENHILL. 


Keller, Arnott and Mathews: Observations on Morbid Histology of the Kidney 
in Eclampsia and Other Toxaemias of Pregnancy, J. Obst. & Gynaec. Brit. Emp. 
44: 320, 1937. 


These writers selected a unique series of over 70 cases of women dying of 
eclampsia, pre-eclampsia, hyperemesis, cortical necrosis, and accidental hemorrhage. 

On the basis of their study of the acute lesion, the authors believe that it is not 
unreasonable to suppose that in a certain number of cases the lesion will progress 
and develop into fully established chronic nephritis. Whether or not the lesion 
can remain stationary and form a type of occult or subliminal nephritis, causing 
trouble only under the stress of a future pregnancy, it is impossible to say. 

J. P. GREENHILL. 


Zimmerman, H. M., and Peters, J. P.: Pathology of Pregnancy Toxemias, J. 

Clin. Investigation 16: 397, 1937. 

Case histories and necropsy findings on 23 patients who died as a result of 
the direct or remote effects of pregnancy toxemias are reported. Although 
characteristic tubular and glomerular lesions were usually found in the kidneys 
of patients who died in the acute stages of toxemias with eclamptic syndromes, 
these lesions, like hepatic necroses, were not found exclusively in eclampsia. 
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Eclampsia could not be distinguished from other toxemias on the basis of 
either pathogenesis or morbid anatomy. Lesions of ‘‘malignant nephrosclerosis’? 
were encountered frequently. Both acute nephritis of infectious origin and 
antecedent vascular disease apparently gave rise to toxemias, which sometimes 
had eclamptic manifestations. A great variety of vascular or renal diseases may 
act as predisposing causes for toxemias; pregnancy appears to give them a dis- 
tinetive coloration and an explosive character. 

J. P. GREENHILL. 


Weinberg, Arthur: Various Manifestations of Late Toxemia Occurring in Suc- 
cessive Pregnancies, Virginia M. Monthly 65: 290, 1938, 


The author presents the history of a woman who eighteen years previously, 
with her first pregnancy, had developed eclampsia and was delivered of a stillborn 
infant. Her second and third pregnancies were normal. During her fourth 
pregnaney a diagnosis of low reserve kidney was made, but the pregnancy was 
terminated successfully at term. During her fifth pregnaney a diagnosis of 
chronic nephritis was made. Again pregnancy terminated successfully. Her 
sixth pregnancy passed the same as her fifth. Two years prior to the present 
or seventh pregnancy, while in a nonpregnant state, a diagnosis of chronie 
glomerulonephritis was made and the patient was placed on a proper diet. During 
the present pregnancy the patient had had no prenatal care and was admitted 
to the hospital as an emergency three weeks before term because of a fulminating 
late toxemia of pregnancy. She was treated conservatively, but died forty-six 
hours after admission to the hospital. Autopsy revealed not only a chronic 
glomerulonephritis, but also the hemorrhagic periportal necrosis of a recent 
eclampsia. The case is of interest because it shows that eclampsia may give origin 
to chronic nephritis; that eclampsia may recur at subsequent pregnancies; that the 
ultimate fate of repeated pregnancies in the face of toxemia is death to the patient; 
that eclampsia and chronic nephritis can resemble each other, and that they may 
exist concurrently. 

EUGENE S. AUER. 


Black, James: The Treatment and Prognosis of the Toxaemias of Pregnancy 
With Special Reference to Future Pregnancies, South African M. J. 12: 88, 
1938. 


Observing the blood pressure, noting the presence of edema, and testing the 
urine for albumin will make early diagnosis of eclampsia possible in nearly every 
case. By doing this, the author feels, 80 to 90 per cent of the cases can be pre- 
vented. In his experience, blood pressure elevation is usually the first and 
albuminuria the last symptom to appear. 

He warns of carrying eclamptics to viability of the fetus only to get permanent 
kidney damage in the mother. When he deems interruption advisable, cesarean 
section is usually not even considered. The toxemias of pregnancy leave perma- 
nent kidney damage in from 10 to 25 per cent. A wait of at least a year is advised 
before a subsequent pregnancy is begun and then only after careful examination 
shows a normal cardiovascular renal system. If the examination reveals polyuria, 
slight albumin, a specifie gravity always below 1012, and a systolie blood pressure 
of 140 or more, proof of permanent damage is present. These cases are emphatically 
advised against pregnancy. 

In the intermediary group, it is much harder to advise. Here more detailed 
tests, as blood urea, uric acid determinations, and urea concentration tests, may prove 


of value. 
F. L. ADAIR AND JOHN A. HAUGEN. 


McCord, J. R.: Conservative Treatment of Eclampsia: Study of 148 Cases, 
J. M. Soc. New Jersey 34: 9, 1937. 


McCord thinks that a mortality rate of 6.75 per cent in 148 consecutive cases of 
eclampsia is low and that certain information which has been obtained merits 


discussion. 
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Prenatal care should mean meticulous and frequent supervision, but even so 
prevention of eclampsia is not always possible. The fact that 95.83 per cent 
of the author’s patients had hypertension before they had convulsions emphasizes 
the great value of watching the blood pressure. 

Some method for the induction of labor was used in 48.61 per cent of the cases. 

Conservative therapy, namely, morphine, magnesium sulfate and intravenous 
dextrose, will usually control convulsions, coma and shock. In most instances, 
labor should not be induced until conservative measures have failed. 

Delivery was spontaneous in 86.01 per cent of the cases. 

In this series, 76.54 per cent of the babies were living when discharged from 
the hospital. However, 24.13 per cent of these were prematures, and it is probable 
that the later mortality in this group was high. 

The danger of chronic hypertensive and renal diseases following pregnancy 
toxemias is real and is always to be considered in any expectant plan of treat- 
ment for pre-eclampsia. MeCord does not believe that the expectant plan is ever 
justified in severe pre-eclampsia. Labor should be induced promptly and the 
woman allowed to deliver in a safe, sane, and conservative manner. Duration of 
the pregnaney should not influence this decision. Routine examination of eye- 
grounds yields valuable information for proper evaluation of the toxemia. 

J. P. GREENHILL. 


Stroganoff and Davidovitch: Early Artificial Rupture of Membranes in Prophy- 
lactic Treatment of Eclampsia, Gynéec. et obst. 35: 220, 1937. 


The authors discuss the value of early artificial rupture of the membranes in 
cases of eclampsia, reserving the term ‘‘early artificial rupture’’ for cases in 
which the os is less than 5 em. in diameter. 

They have so treated 179 patients; 35 were not in labor, and on an average 
delivery oecurred twenty-five hours later. In seven of these patients labor was 
prolonged: in four it lasted 44 hours, in two 50 hours, in one 108 hours. 

Eighty-two patients (46 per cent) had no further seizures after the membranes 
were ruptured. Excluding 16 cases of post-partum eclampsia, the average number 
of fits in each ease was 2.5. The average for 91 later cases was only 1.9. In view 
of the fact that the procedure was reserved for severe cases, the maternal mortality 
was relatively high, 17 deaths in 179 cases (9.5 per cent). In the last 81 cases 


there were five deaths. Fetal mortality was 27 per cent. 
J. P. GREENHILL. 


Stroganoff, W., and Davidovitch, O.: Two Hundred Cases of Eclampsia Treated 
With Magnesium Sulfate: Preliminary Report, J. Obst. & Gynaec. Brit. Emp. 
44; 289, 1937. 


In summarizing their investigation and observations, the authors state that 
magnesium sulfate is a powerful means of fighting eclampsia and that it seems 
highly probable that they shall sueceed in reaching the ideal they aimed at, 
namely, to reduce mortality in eclampsia below 0.5 per cent for patients who 
are not far advanced and in whom severe complications are absent, and to 2.5 to 4 
per cent in cases showing such conditions. 

Certain drawbacks connected with administration of magnesium sulfate should, 
however, be noted. (1) In some eases, though rarely, the remedy causes threaten- 
ing symptoms of poisoning, which may even lead to fatal issue if an antidote is 
not administered. (2) The abscesses which may occur on the site of the injection 
and which delay recovery for weeks, sometimes cause other unpleasant complica- 
tions. (3) Both their own observations and literary data seem to indicate that the 
nervous system is more severely affected by this drug than by chloral hydrate. 
The authors had 2 per cent of psychoses among patients of this group and only 
1 per cent among those treated with chloral hydrate. (4) The authors were sur- 
prised to observe so high a mortality among women having a multiple pregnancy 
(four fatal issues in 10 cases). Whether this was accidental or is a regular 


910 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


phenomenon will be seen from further observations. (5) The number of hemor- 
rhages observed was high, i.e., eight of the 29 cases of eclampsia which developed 
during pregnancy or labor. 

The authors note with satisfaction that cesarean section, an operation which de- 
forms a normally built woman and threatens her with severe consequences, is 
scarcely ever used as a means of fighting eclampsia. They have conducted the 
treatment of over 1,000 cases of eclampsia without resorting to it. 

J. P. GREENHILL. 


Emmrich, J.: Short Wave Therapy in the Treatment of Preeclampsia and 
Eclampsia, Zentralbl. f. Gyniik. 61: 1165, 1937. 


Twenty-four patients with eclampsia and pre-eclampsia were treated by short 
wave therapy. The treatments were applied to the kidneys, and also to the head 
if there were cerebral symptoms such as convulsions, fainting, headache and 
visual disturbances. The favorable results obtained, in his opinion, are due to a 
resulting active hyperemia especially in the kidneys. This therapy exerts a 
favorable action on vascular spasms. 

J. P. GREENHILL. 


Robson, J. M., and Paterson, S. J.: Progesterone in Pre-Eclamptic Toxaemia, Brit. 
311,937. 


Certain experiments, in which toxic conditions leading to death were produced 
in pregnant rabbits, are described; these conditions were associated with a 
failure in the secretion of the luteal hormone. 

The results obtained following the administration of progesterone in twelve 
patients suffering from severe pre-eclamptic symptoms are given. Clinical im- 
provement appears to have been produced in these cases. 

It is evident that the numbers are too small to establish formal proof of the 
efficacy of the treatment, and the results are published at this stage because 
it would take many vears to collect adequate data in a single hospital. The 
results appear to be sufficiently encouraging to deserve testing on a wider scale 
without delay. 

F, L, Apairn AND S. A, PEARL. 


Yasunami, H.: Clinical Application of Vitamin B, Especially Vitamin B,, for 
Toxemia Gravidarum, Jap. J. Obst. & Gynec. 21: 239, 1938. 


The author administered vitamin B to women who had hyperemesis gravidarum, 
nephropathy gravidarum, pre-eclampsia, and eclampsia. No other treatment was 
given and the patients rapidly recovered. The treatment was most effective in the 
cases of pre-eclampsia because in them it prevented the occurrence of convulsions. 
There were no complications following this therapy. 

The author observed that his patients with toxemia usually came from the 
class of women whose standard of living was low. These women had an in- 
sufficiency of vitamin B. The author believes that the administration of vitamin 
B during pregnancy will prevent the toxemias of pregnancy. 

J. P. GREENHILL. 


Falls, F. H.: Management of Eclamptogenic Toxemia, Northwest Med. 36: 1, 
1937. 


In the opinion of the writer eclamptogenic toxemia can be controlled in most 
cases by reducing the amount of protein-split products in the blood and increasing 
elimination by the bowel. When symptoms do not yield to conservative manage- 
ment, the uterus must be emptied. Cesarean section is indicated in patients with 
fulminating toxemia or in any patient when induction of labor or delivery from 
below is contraindicated. 

Eye ground examination is of little value as an aid in determining the severity 
of a given case, but the phenolsulfonphthalein test is of value prognostically. 
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Treatment should be continued post partum until the symptoms have definitely 
improved in order to reduce the incidence and severity of post-partum convul- 
sions. Sedatives, intravenous magnesium sulfate injections and intravenous 
glucose injections, while rational and in some cases helpful, are not essential as 
part of ante-partum treatment. Patients first seen in labor are usually best 
delivered from below. Elderly primiparas near term but not in labor are best 
delivered by cesarean section because of the danger and uncertainty of delivery 


by induction of labor. 

There is no advantage in dividing these cases into eclampsia, low reserve 
kidney, pre-eclampsia, and eclampsism. Because of the prematurity and toxic 
rondition of the babies in these cases, extra precautions must be taken to insure 


their safety during labor and in the first days thereafter. 
J. P. GREENHILL. 
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Anovulatory Menstruation 
To the Editor: 


In the article on ‘‘The Incidence of Anovulatory Menstruation Among Patients 
of Low Fertility’’ which appeared in the January issue of your journal, Drs. Rock, 
Bartlett and Matson stress the difference in the incidence of the condition in their 
reported group of cases as compared with those reported by Drs. Mazer, Israel and 
Kacher in Surg. Gynec. Obst. 65: 30, 1937. 

May I eall attention to the fact that the discrepancy is the result of a differ- 
ence in the selection of cases. The incidence of anovular menstruation in 9.1 per 
cent reported by them is based on a study of 392 sterile women with a multiplicity 
of causative factors; whereas the incidence of 30 per cent of anovular menstrua- 
tion reported by us is based on a study of 65 sterile women, selected from a 
much larger group, because in them there was no accountable cause for the exist- 
ing sterility. 

We definitely stated in the publication that the study was made on sterile 
women in whom there was no accountable organic cause for the sterility and whose 
mates were found to be fertile. This is indeed a restricted group as compared 
with the all-inclusive type of patient studied by Drs. Rock, Bartlett, and Matson. 


CHARLES Mazer, M.D. 


Philadelphia, Pa. 
January 27, 1939 


To the Editor: 


In reply to Dr, Mazer’s letter, I consider his point is well taken, as our respective 
figures are not exactly comparable. Perhaps mistakenly we thought it unnecessary 
to extend the discussion, for even if we omitted from the two groups of ovulating and 
of anovulating women all those whose infertility could be attributed to some other 
disturbance, we found that among the remainder our incidence of anovulatory men- 
struation, as we defined it, and according to our indices of progestin effect in the 
endometrium, was not materially changed, and was much lower than their figure. 
I suspect from the photomicrographs accompanying Dr. Mazer’s paper that the dis- 
crepancy is at least partly due to differences in cytologic criteria of progestational 
endometrium. 

JoHN Rock, M.D. 

Boston, Mass. 

February 15, 1939 
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To the Editor: 


Your recent editorial on ‘‘The Dosage of the Estrogens’’ which appeared in the 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY; 36: September, 1938, as well 
as the comments by Dr. Curtis in the AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY; 37: January, 1939, were of the keenest interest to me because they 
concern the confusion unfortunately existing in this field. 

In this connection may I draw your attention to some statements in the recent 
letter to the editor mentioned above. In the third paragraph it is stated that ‘‘Two 
international units of estrogenic materials have been established, one for estrone, 
the other for estradiol.’’ In this sentence ‘‘estradiol’’ should be replaced by 
‘estradiol benzoate,’’ as the later international benzoate unit was established for 
this substance. 

Furthermore, the classification of different preparations given in the fourth para- 
graph should rather list menformon among the preparations containing estrone 
(ketohydroxyestrin), while progynon DH, as well as dimenformon, contains estradiol 
and progynon B, like dimenformon benzoate, contains estradiol benzoate. 

I hope this will help to clarify the situation. 


B. L. JOSEPHY, M.D. 
Scientific Director, Roche-Organon, Ine. 


Feb. 1, 1939. 
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